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1. INTRODUCTION 

Th is  Summary Report descr ibes t h e  r e s u l t s  f rom t h e  calendar year  (CY)  1992 
Track 2 i n v e s t i g a t i o n  a t  t h e  Idaho Chemical Processing P lan t  ( ICPP) Tank Farm 
Operable U n i t  (OU) 3-07. I t  prov ides a complete d e s c r i p t i o n  o f  t h e  f i e l d  
a c t i v i t i e s  associated w i t h  t h e  Track 2 i nves t i ga t i on ,  presents  t h e  v a l i d a t e d  
a n a l y t i c a l  data, and evaluates t h e  r i s k  posed t o  human h e a l t h  from each s i t e .  
The p repara t i on  o f  t h i s  r e p o r t ,  i n c l u d i n g  t h e  r i s k  assessment methodology, and 
d e f a u l t  parameters, f o l l o w s  t h e  guidance prov ided i n  Track 2 Si tes:  Guidance f o r  
Assessing Low P r o b a b i l i t y  Hazard S i t e s  a t  the  I M L  (DOE/ID-10389, Rev. 3 ) .  

Th is  r e p o r t  a l s o  inc ludes  t h e  documentation o f  dec is ions  made du r ing  t h e  
scoping process. The i n v e s t i g a t i o n  f o r  OU 3-07 was i n i t i a t e d  as t h e  Track 2 
guidance was being prepared. As such, t h e  o r i g i n a l  guidance recommended t h e  use 
o f  Track 1 Decis ion Documentation Documents t o  compi le e x i s t i n g  i n fo rma t ion  and 
i d e n t i f y  da ta  gaps. Dur ing t h e  p repara t i on  o f  these documents, s i x  s i t e s  were 
i d e n t i f i e d  as r e q u i r i n g  no f u r t h e r  f i e l d  i n v e s t i g a t i o n .  The bas is  f o r  these 
recommendations are summarized w i t h i n  t h e  t e x t  o f  t h i s  repo r t ,  and t h e  actual  
Track 1 Documents are inc luded as appendices. The background in fo rma t ion  f o r  a l l  
t h e  s i t e s  was t ransmi t ted  t o  t h e  EPA and t h e  Idaho Department o f  Hea l th  and 
Welfare (IDHW) on January 10, 1992 ( r e f :  J. L y l e  [DOE- ID]  t o  W. P i e r r e  [EPA- 
Region X I  and D. Nygard [IDHW]). 

S i x  s i t e s  w i t h i n  OU 3-07 were recommended f o r  f u r t h e r  i n v e s t i g a t i o n .  The 
scope o f  t h i s  i n v e s t i g a t i o n  i s  descr ibed i n  t h e  Sampling and Ana lys is  Plan (SAP) 
c o n s i s t i n g  o f  t h e  d r a f t  F i e l d  Sampling P lan  (WINCO 1992a) dated February 28, 1992 
and t h e  Q u a l i t y  Assurance P r o j e c t  P lan  (QAPjP) (WINCO 1992b) dated J u l y  21, 1992. 
Comments were rece ived from t h e  EPA and t h e  IDHW on A p r i l  2, 1992 and A p r i l  3, 
1992, r e s p e c t i v e l y .  These comments were addressed i n  a memo dated A p r i l  24, 1992 
( r e f :  J. L y l e  [DOE-ID] t o  W. P i e r r e  [EPA-Region X I  and D.  Nygard [IDHW]). The 
f i n a l  m o d i f i c a t i o n  t o  these p lans i s  descr ibed i n  a Closure Addendum dated J u l y  
21, 1992, which a l so  prov ides t h e  f i n a l  Method Se lec t i on  Worksheets and Data 
Q u a l i t y  Ob jec t ives  (DQO) Summary Worksheets. A complete d e s c r i p t i o n  o f  t h e  
chronology f o r  t h e  OU 3-07 SAP development, i n c l u d i n g  t h e  f i n a l  Closure Addendum, 
i s  p rov ided i n  a J u l y  31, 1992 l e t t e r  ( r e f :  J. L y l e  [DOE- ID]  t o  W. P i e r r e  [EPA- 
Region X I  and D. Nygard [IDHW]). 

To ensure compliance w i t h  t h e  requirements o f  t h e  FSP and QAPjP,  a F i e l d  
Implementat ion Document (WINCO 1992c) was prepared t h a t  descr ibes t h e  techn ica l  
and q u a l i t y  assurance/qual i t y  c o n t r o l  (QA/QC) i n fo rma t ion  needed t o  meet t h e  
p r o j e c t ’ s  DQOs. I n  general, t h i s  document was prepared by us ing  t h e  procedures 
d i r e c t l y  f rom t h e  SAP, mod i fy ing  them t o  apply  t o  bo th  OU 3-07 and OU 3-08, and 
adding t a b l e s  desc r ib ing  t h e  s i t e  s p e c i f i c  requirements.  Th is  document was 
u t i l i z e d  throughout t h e  f i e l d  p o r t i o n  o f  t h e  i n v e s t i g a t i o n  and inc ludes  tabu la ted  
DQOs, t h e  Sampling and Ana lys is  Plan Table, l o c a t i o n  maps, F i e l d  Guidance Forms, 
and a d e s c r i p t i o n  o f  t h e  standard opera t ing  procedures f o r  da ta  a c q u i s i t i o n ,  
decontamination, logkeeping, e tc .  

F i e l d  a c t i v i t i e s  a s s o c i a t e d w i t h t h i s  Track 2 i n v e s t i g a t i o n  began i n  August 
1992 and were completed be fore  t h e  end o f  September 1992. These a c t i v i t i e s  
inc luded t h e  c o l l e c t i o n  o f  s o i l  samples f o r  chemical and r a d i o l o g i c a l  analyses 
a t  s i t e s  CPP-26, CPP-32E, and CPP-79; subsurface r a d i a t i o n  measurements f rom t h e  
e x i s t i n g  probes a t  s i t e  CPP-31; and subsurface excavat ion i n  an at tempt t o  l o c a t e  
t h e  b u r i e d  probes a t  s i t e  CPP-28; and t h e  c o l l e c t i o n  o f  ground water samples from 
w e l l  55-06. 

1-1 



1.1 Purpose o f  the Track 2 Investigation 

The preliminary scoping Track 2 investigation, according to the Federal 
Facilities Agreement/Consent Order (FFA/CO) and associated Action Plan, is 
appropriate for OUs that require additional field data collection before a 
decision can be made for no further action, interim action, or inclusion in a 
remedial investigation/feasibility study (RI/FS). According to DOE/ID-10389 (Rev. 
3), sites are generally selected for a Track 2 investigation when insufficient 
data are available to make a decision concerning the level of risk posed by the 
site to human health and the environment or to assist in the selection or design 
of a remedy. Upon completion of the investigation, a Summary Report is prepared 
that evaluates the data to determine whether the OU needs no further action, some 
interim action, or a RI/FS scoping. 

1.2 Operable Unit Background 

To facilitate environmental cleanup, the Idaho National Engineering 
Laboratory (INEL) has been divided into ten Waste Areas Groups (WAGS) as 
described in the FFA/CO. The ICPP, operated by Westinghouse Idaho Nuclear 
Company (WINCO), has been designated as WAG 3. The location of the ICPP in 
relation to the INEL is shown in Figure 1-1. Within WAG 3 ,  13 individual OUs 
have been identified on the basis of similar waste stream and projected remedial 
actions. 

1.2.1 Operable Unit History 

The ICPP has been in operation since 1954 and has historically been an 
uranium reprocessing facility for defense projects and for research of spent 
nuclear fuel. The High Level Liquid Waste Tank Farm (HLLWTF), shown in Figure 
1 - 2 ,  has been in service (receiving waste) since 1954 and is an integral part of 
the ICPP. It provides the interim storage capacity for high-level liquid waste 
(HLLW) until it can be sent to the Waste Calcining Facility (WCF), or after 1982, 
to the New Waste Calcining Facility (NWCF), where it is solidified. After 
processing, the calcined, granular solids are then subsequently stored in 
stainless steel bins. The HLLW is regularly transferred between tanks when 
necessitated by space requirements, or in preparation for calcination. The tank 
farm consists of 18 underground stainless steel tanks with volume capacities 
ranging from 18,400 to 300,000 gallons. The tops of the largest tanks, having 
300,000 gallon capacity, are located approximately 10 feet below land surface 
(bls), with their bases located at approximately 50 feet bls. 

1.2.2 Operable Unit Description 

The HLLWTF area is relatively level over its approximately 4 acre surface 
area. In 1977, the tank farm area was covered with approximately two feet of 
soil, a synthetic membrane, and an additional six inches of soil. This action 
was taken to help prevent rain and melting snow from percolating into the tank 
farm. Within the HLLWTF, a total of eleven surface and subsurface releases of 
HLLW have been documented. Each of these releases have been included as an 
Environmentally Controlled Area (release site) within the tank farm OU. The 
eleven release sites are CPP-16, -20, -24, -25, -26, -28, -30, -31, -32, -83(Well 
55-06) and -79; and are shown in Figure 1-3. A brief description of each 
release site is provided in Table 1-1. 
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Figure 1-1. Map of the INEL showing the location o f  the ICPP 
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Figure 1-3. Environmentally Controlled Areas within OU 3-07 
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1.3 Report Organization 

This Summary Report compiles the available information on OU 3-07, Tank 
Farm I. The outline for the report is consistent with the information required 
in the new Track 2 Guidance. There is some variation with regard to the location 
of specific sections; however since the draft report was completed at the time 
of the new guidance (i.e. EG&G Presentation, December 16, 1992) the format was 
not changed. It should be noted that as per the new guidance (12/16/93), this 
report does not include the Form 1 analytical data as an Appendix. It is our 
interpretation that this information will be available to the public and 
regulators through the project files. 

The following is a description of the various sections included in this 
report: 

Section 1: Introduction; Describes the purpose, background and 
organization o f  the Summary Report. 

Section 2: Operable Unit Investigation; Presents the Site Status, 
Summary o f  Field Sampling Plan Objectives and Sampling Protocol and 
discusses Quality Assurance/Quality Control. The purpose of this 
section is to document scoping decisions (i.e. sites requiring no further 
field investigation) and summarize field sampling activities. 

Section 3: Summary of Risk Assessment Methodology; This Section 
summarizes the Contaminants of Concern, Toxicity Assessment and Exposure 
Assessment and is intended to document all assumptions used in the risk 
calculations. 

Section 4: Results of the Track 2 Investigation (OU 3-07) and Risk 
Assessment; This Section presents the results of the Track 2 
Investigation and an evaluation of the associated risk posed to human 
health from each site. 

Section 5: Perched Ground Water at Site CPP 55-06; This section 
describes the field activities associated with site CPP 55-06 and the 
associated conclusions. This site was included in a separate section due 
to the fact that a risk calculation was not intended to be made. Rather 
an evaluation of existing conditions which included an additional round of 
sampling and water level measurements. 

Section 6: Summary and Recommendations; This section summarizes the 
results from the Track 2 investigation and provides recommendations for 
each site within the Operable Unit. 

Section 7: References; This section provides a listing of the references 
used in the report. 
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Appendices: The appendices consist of supporting documentation used in 
preparation of the Summary Report. These appendices include the 
following: Appendix A, Track 1 Decision Documents for Sites CPP-16, -20, 
-24, -25, -30 and -32W; Appendix B, Borehole Logs; Appendix C, Screening 
Criteria to Identify Contaminants of Potential Concern; Appendix D, 
Parameters and Health Effects for Site Contaminants; Appendix E, 
Analytical Results f rom the Perched Water Sampling; and Appendix F, Model 
Results from GWSCREEN. 
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2.0 OPERABLE UNIT INVESTIGATION 

This section describes the planning and field activities associated with 
the Track 2 investigation at OU 3-07. It includes a discussion of the scoping 
process for all sites, including those sites recommended for No Further Field 
Investigation (NFFI) based on the Track 1 Decision Document. For each site 
requiring the collection of additional data, the Data Quality Objectives (DQOs) 
and associated Track 2 investigation and implementing procedures are provided. 
Finally, this section also provides a discussion of the results from the data 
validation and a summary as to whether the project’s DQOs were met. This section 
is organized as follows: 

Section 2.1 - Describes the Track 2 scoping decision process for the 
sites recomnended for NFFI. 
Section 2.2 - Describes the Track 2 decision process and the DQOs 
for the sites recommended for the Track 2 investigation. 

Section 2.3 - Summarizes the field procedures and data collection 
activities associated with the Track 2 investigation. 

e Section 2.4 - Describes the Quality Assurance/Quality Control 
(QA/QC) associated with the project and the attainment of the DQOs. 

2.1 Scoping Process - No Further Field Investigation Sites 
Based on the results from the Track 1 assessments, six sites were 

recomnended for NFFI. These sites include CPP-16 (contaminated soil from leak 
in line from WM-181 to PEW), CPP-20 (CPP-604 Radioactive Waste Unloading Area), 
CPP-24 (Tank Farm Bucket Spill), CPP-25 (Contaminated Soil in Tank Farm Area), 
CPP-30 (Contaminated Soil in Tank Farm Area near Valve Box B-9), and CPP-32W 
(Contaminated Soil in Tank Farm Area West of Valve Box 8-4). This recommendation 
was based on a qualitative risk assessment that determined the risk to the 
maximum-exposed individual from site contaminants is not unacceptable, within an 
acceptable amount of uncertainty. 

The section sumnarizes the rationale for each NFFI recommendation and 
discusses the critical assumptions inherent with the recommendation. A complete 
description and the supporting documentation are provided in the Track 1 Decision 
Documents (Appendix A). The rationale for each site’s NFFI determination is 
sumnarized in Table 2-1 and described in more detail below. 

2.1.1 CPP-16 

In November 1992, additional information concerning site CPP-16 was 
obtained. After reviewing this information it was determined that the 
contaminated soil may not have been completely removed during the ICPP 
Radioactive Waste Systems Project. As a result, the potential contamination at 
this site and its effect upon human health has been re-evaluated using the Track 
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2 scoping process presented at a December 16th meeting by EG&G. After conducting 
a pathway assessment of the residual contamination at this site where it is 
located 9 feet and 3 inches bls., the only complete pathway was ground water 
ingestion (GWSCREEN outputs for all sites are included as Appendix F . )  An 
evaluation of the exposure via ground water ingestion to site contaminants 
determined that the risk to human health was not unacceptable and within an 
acceptable level of uncertainty. This pathway assessment is provided in the 
Track 1 Decision Document for this site (Appendix A). These findings led to a 
recommendation of no further field investigation at this site in the Track 2 
scoping process. 

2.1.1.1 Critical Assumption. The critical assumption that led to the 
recomnendation of no further field investigation at this site is that the top of 
the contaminated soil is located at 9 feet and 3 inches bls or possibly to 10 
feet due to overexcavation at the site for access capability. This depth to 
contamination is at the cut off point for the exposure depth used in the Track 
2 evaluation. 

2.1.2 CPP-20 

The NFFI recomnendation is based on the complete removal of surface soil 
that may have been contaminated during excavations as part of the Phase I and 
Phase I 1  FPFU Project. During Phase I, the entire area was excavated to a depth 
o f  40 feet and according to available information, only soil having radiation of 
5 mR/hr or less was used as backfill in the bottom ten feet of the excavation. 
The remainder of the excavation was filled with clean soil that is believed to 
have been imported fromthe Central Facilities Area (CFA) gravel pits. Since the 
release of contamination, this site has undergone two extensive excavations 
during these upgrade projects occurring in 1982 and 1983. There are no records 
to verify the effectiveness of the removal, however the entire area to the north 
of CPP-604 that was the unloading area was excavated to a depth of 40 feet during 
the upgrade projects. As a result, this would have removed any contaminated 
surface soil that remained. The excavations are documented by photographs (83- 
602-1-6 and 82-3471) of the area taken during the FPFU Project which clearly show 
the extent of soil removal at this site. Effects of backfilling with soil having 
radiation of 5mR/hr or less will be evaluated during the comprehensive RI/FS. 

2.1.2.1 Critical Assumptions. The critical assumptions that led to the 
NFFI recomnendation at this site are: 1) that the contaminated surface soil from 
occasional spills during the transfer of low-level liquid waste at this site was 
completely removed during the excavations to a depth of 40 feet that occurred 
during the Phase I and Phase I1 of the FPFU Project, and 2) that the potential 
contamination from this site did not migrate below the depth of the excavation. 

Although there are no records to verify the effectiveness of the cleanup 
measures, the radiological survey of this area in 1990-1991 did not detect 
radiation levels above background levels. The results from the surface 
radioactivity measurements at the ICPP for 1990-1991 are included in the Track 
1 Decision Document. 
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2.1.3 CPP-24 

The NFFI recommendation is based on the Radioactive Incident Report that 
was written following the release. According to the entry made in the HPT 
logbook, cleanup measures were taken after the incident that included a partial, 
if not complete, excavation and removal o f t h e  contaminated soil affected by the 
spill. Although the precise location of this site is unknown, a radiological 
survey of the area performed in 1990-1991 did not detect radiation levels above 
background levels in the vicinity of the area o f  contamination. 

2.1.3.1 Critical Assumptions. The critical assumptions that led to the 
NFFI reconendation at this site are: 1) that the decontamination efforts after 
the incident were successful, and 2) if the decontamination efforts were not 
successful, any residual contamination would have been discovered during the 
radiological survey of the area in 1991. The results from the surface 
radioactivity measurements at the ICPP for 1990-1991 are included in the Track 
1 Decision Document. 

2.1.4 CPP-25 

The NFFI recomnendation is based on the removal of 9 yd3 of contaminated 
soil following the release and the extensive excavation of this site as part of 
later upgrade projects. According to documentation, 9 yd3 of contaminated soil 
were removed following the release and transported to the RWMC. There are no 
records to verify the effectiveness of this removal. However, any residual 
contaminated soil that was not removed during the initial cleanup would have been 
removed by the extensive excavations that occurred during the Phase I and I1 of 
the FPFU Project. These excavations removed soil to install Tanks 132 and 133 
that went to depth of 40 feet bls. Photographs of the area during the FPFU 
excavations (83-602-1-6 and 82-3471) clearly show the excavated area at the 
former location of the contaminated soil. 

2.1.4.1 Critical Assumptions. The critical assumptions that led to the 
NFFI recomnendation at this site are: 1) the majority of the contamination was 
removed following the release, and 2) any residual contamination would have been 
removed during the subsequent excavations to depth of 40 feet bls that occurred 
as part of the Phase I and Phase I1 FPFU Project. Although no records exist to 
verify that cleanup of the spills took place, interviews with the FPFU project 
personnel indicate that the only contamination encountered during the excavation 
was found away from the release location near valve box C-30, 40 ft. bls. This 
would indicate that there is a high potential that the original contamination was 
cleaned up as reported. 

2.1.5 CPP-30 

The NFFI recomnendation is based on the Significant Operating Occurrence 
Report (SOOR) that states the contaminated surface soil was removed and placed 
into four 55-gallon drums for disposal at the RWMC. No records exist verifying 
the effectiveness of the cleanup, however, the 1991 and 1992 surface radiation 
surveys showed that radioactive contamination was at or below background levels. 
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2.1.5.1 Critical Assumptions. The critical assumptions that led to the 
NFFI recomnendation at this site are: 1) that the decontamination measures taken 
after the incident were effective, and 2) that if the decontamination measures 
were only partially effective, the presence of residual contamination would have 
been detected by subsequent surface radiation surveys. 

2.1.6 CPP-32W 

The NFFI recomnendation is based on the location of the release that is 
only approximately known and would require a significant number of boreholes to 
better define the location of the release and thus, damage the membrane currently 
over the HLLWTF. Any investigations performed at this site has therefore been 
deferred to the comprehensive WAG RI/FS. 

2.2 Sumnary of Field Sampling Plan Objectives 

The objective for the Track 2 investigation at OU 3-07 was not to fully 
characterize the nature and extent of contamination at each site, but to collect 
sufficient information to evaluate the risk to human health using the methodology 
provided in the Track 2 Guidance Document (DOE/ID-10389, Rev. 3 ) .  This was 
accomplished through a limited field investigation of specific areas within each 
release site where the highest contamination was expected (i.e,, near the point 
of release). In addition to determining the highest concentration of the most 
likely contaminants to be encountered, the analyses selected for the Track 2 
investigation included other suspected waste stream contaminants that may have 
been released at the site. By analyzing for all possible contaminants, the 
results from this investigation should determine the contaminants of potential 
concern for inclusion in future investigations, if any are required. 

The DQOs for the Track 2 investigation targeted three sites (CPP-26, CPP- 
32E, and CPP-79) for the collection of soil samples for chemical and radiological 
analysis. The results from the soil samples were intended to determine the 
presence or absence of radiological contamination at each site and to increase 
the overall re1 iability of the exposure concentrations for any contaminants 
detected in the soil. In addition to collecting subsurface soil samples, a 
limited field investigation was also performed at sites CPP-28 and CPP-31 to 
better characterize the extent of contamination through subsurface radiation 
measurements in existing "observation wells". The decision to utilize existing 
"observation wells" rather than installing additional "observation wells" was 
based upon possible damage to the tank farm containment structure by the dynamic 
and static forces induced during driving new "observation wells". Finally, an 
investigation into the quality of the perched ground water near the tank farm 
from both the wells (especially 55-06) and the lysimeters was also implemented. 
This sampling effort was performed in conjunction with the quarterly monitoring 
being performed under DOE Order 5400.1. A summary of the DQO's for the Track 2 
investigation at OU 3-07 is provided in Table 2-2. 
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Figure 2-1.  Location of the Boreholes at  S i te  CPP-26 
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2.3 Suimnary o f  F i e l d  Sampling 

S o i l  samples f o r  chemical and r a d i o l o g i c a l  analyses were c o l l e c t e d  from 
f o u r  s o i l  bor ings  (CPP-26-1, CPP-26-2, CPP-26-3, and CPP-32E-1) t h a t  were hand 
augered t o  a depth o f  approximately s i x  f e e t  b l s  us ing  a s t a i n l e s s  s t e e l  hand 
auger and from one s o i l  bo r ing  (CPP-79-1) d r i l l e d  t o  a depth o f  41.3 f e e t  b l s  
us ing  a ho l low stem auger d r i l l  r i g  equipped w i t h  C a l i f o r n i a  sp l i t - spoon  
samplers. The l i t h o l o g i c  d e s c r i p t i o n s  f rom each o f  these boreholes, i n c l u d i n g  
t h e  r e s u l t s  f rom t h e  f i e l d  organic  and r a d i a t i o n  measurements, are prov ided i n  
t h e  Borehole Logs (Appendix B). From these boreholes, s o i l  samples were 
c o l l e c t e d  i n  accordance w i t h  t h e  s p e c i f i c a t i o n s  prov ided i n  t h e  Field 
Implementat ion Document. 

A t o t a l  o f  18 s o i l  samples were c o l l e c t e d  from t h e  f i v e  boreholes as shown 
i n  Table 2-3. O f  these s o i l  samples, 13 were c o l l e c t e d  as b iased grab samples 
from t h e  d r i l l e d  i n t e r v a l s  having t h e  h ighes t  beta/gamma r a d i a t i o n  according t o  
f i e l d  measurements us ing  a hand-held f r i s k e r .  I n  add i t i on ,  one s o i l  sample from 
each borehole ( f i v e  samples t o t a l )  were submit ted t o  t h e  a n a l y t i c a l  l a b o r a t o r y  
as f i e l d  dup l i ca tes .  F i n a l l y ,  a t o t a l  o f  n ine  q u a l i t y  assurance samples ( th ree  
equipment r i n s a t e  blanks, t h r e e  f i e l d  blanks, and t h r e e  t r i p  blanks) were 
submit ted t o  t h e  l a b o r a t o r y  f o r  ana lys is .  The equipment r i n s a t e  blanks and t h e  
f i e l d  b lanks were analyzed f o r  a l l  c o n s t i t u e n t s  o f  concern, b u t  t h e  t r i p  b lank 
was o n l y  analyzed f o r  v o l a t i l e  o rgan ic  compounds. A summary o f  t h e  sample 
desc r ip t i on ,  sample date, sample l o c a t i o n ,  and l a b o r a t o r y  ana lys is  i s  a lso  
prov ided i n  Table 2-3. 

2.3.1 Laboratory  Analyses 

Twin C i t i e s  Tes t i ng  (TCT)-St. Lou is  and Babcock and Wilcox (B&W) o f  
Lynchburg, VA were cont rac ted  by t h e  EG&G Sample Management O f f i c e  t o  per form t h e  
chemical and r a d i o l o g i c a l  ana lys i s  on t h e  s o i l  samples, respec t i ve l y .  I n  
accordance w i t h  t h e  r e q u i r e d  chemical parameters, s o i l  samples were analyzed f o r  
v o l a t i l e  organic  compounds (SW846/8240), f l u o r i d e  (USEPA method 300.0), 
n i t r a t e / n i t r i t e  (USEPA methods 353.1 and 353.2, r e s p e c t i v e l y ) ,  pH and meta ls  (Cd, 
C r ,  N i ,  and Mn by SW846/6010; and Hg by SW846/7471). A complete l i s t i n g  o f  t h e  
v o l a t i l e  organic  and ino rgan ic  compounds analyzed, i n c l u d i n g  t h e  method d e t e c t i o n  
l i m i t  (MDL), i s  prov ided i n  Table 2-4. 

I f  t h e  concent ra t ion  f rom t h e  t o t a l  meta ls  ana lys i s  exceeded t h e  r e g u l a t o r y  
de r i ved  concentrat ions f o r  TCLP by a f a c t o r  o f  twenty o r  g rea ter ,  t h e  sample was 
then analyzed by TCLP t o  determine i f  t h e  s o i l  i s  c l a s s i f i e d  as RCRA hazardous. 

The 20:l r a t i o  f o r  t h e  t o t a l  meta ls  concent ra t ion  t o  t h e  TCLP concent ra t ion  
i s  based on t h e  r a t i o  o f  e x t r a c t i o n  f l u i d  t o  waste descr ibed i n  TCLP. According 
t o  t h i s  method, t h e  weight  o f  e x t r a c t i o n  f l u i d  i s  c a l c u l a t e d  by: 

(1) 
(20 x percent SOW) x weight of waste filtered 

100 
Weight of Ertroction muid = 
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Table 2-4. Volatile Organic and Inorganic Compounds and 
the Associated Method Detection Limits (MDL) for Soil Samples 

74-87-3 

75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-1 5-0 
75-35-4 
75-34-3 
540-59-0 
67-66-3 
107-06-2 

78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061 -02-6 
75-25-2 

108-10-1 
591-78-6 
127-1 8-4 
79-34-5 
108-88-3 
108-90-7 
100-41 -4 
100-42-5 
1330-20-7 

74-83-9 

7440-47-3 
7440-43-9 
7439-96-5 
7439-97-6 
7440-02-0 
NA 
NA 
16940-48-8 

COMPOUND LABORATORY REQUIRED 
DETECTION LIMIT DETECTION LIMIT 

M k l  M M  

Volatile Oroanic Comooundg 
Chloromethane 11 50 
Bromomet hane 11 50 
Vinyl chloride 11 50 
Chloroethane 11 50 
Methylene Chloride 5 25 
Acetone 11 50 
Carbon Disulfide 5 25 
1.1 -Dichloroethene 5 25 
1.1 -Dichloroethane 5 25 
1.2-Dichloroethene {total) 5 25 
Chloroform 5 25 
1.2-Dichloroethane 5 25 

2-Butanone 11 50 
1.1.1-Trichloroethane 5 25 
Carbon Tetrachloride 5 25 
Vinyl Acetate 11 50 
Bromodichloromethane 5 25 
1,2-Dichloropropane 5 25 
cis-l,3-Dichloropropene 5 25 
Trichloroethene 5 25 
Dibromochloromethane 5 25 
1,1.2-Trichloroethane 5 25 
Benzene 5 25 
trans-l,3-Dichloropropene 5 25 
Bromoform 5 25 

4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1,1.2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 

11 
11 
5 
5 
5 
5 
5 
5 
5 

50 
50 
25 
25 
25 
25 
25 
25 
25 

Inoroanic ComDoundr 
Chromium 

I 

NIA 1000 
Cadmium NIA lo00 
ManQanese NIA 3000 
Mercury NIA 40 
Nickel N/A 4000 
Nitrate NIA NIA 
Nitrite NIA NIA 
Fluoride NIA 1000 

NIA = Not Available 
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For dry soil samples, this computes to the weight of extraction fluid 
equalling 2Ox the weight of the waste. Therefore, it is only possible to exceed 
the TCLP 1 imits if the total metals concentration exceeds the regulatory derived 
concentration for TCLP by at least a factor 20. This would only occur if 100% 
of the contaminant leached from the sample 

The radiological analyses performed on all soil samples included gamma 
spectrometry, gross alpha, and gross beta. All detected gamma-emitting isotopes 
were reported. If the gross alpha activity was greater than 20 pCi/g, individual 
isotopic analyses for Am-241; Pu-238, -239/240; and U-234, -235, -238 were 
performed. If the gross beta activity was greater than 30 pCi/g, then isotopic 
analysis for Sr-90 was performed. The indicator activities of 20 pCi/g alpha and 
30 pCi/g beta are based upon normal background activities at the INEL according 
to D.A. Anderson (EG&G Sample Management Office). These background activities 
are based upon the radiation levels presented in the report A Idaho National 
Engineering Laboratory Site Environmental Report for Calendar Year 1990 (DOE/ID- 
12082(90), June 1991). A complete discussion of these background levels are 
provided in Section 3.1.1. The selected radionuclides, and the associated MDL, 
are provided in Table 2-5. 

2.3.2 Soil Sample Collection and Handling 

Hawley Brothers Drilling of Blackfoot, Idaho was contracted by WINCO 
through MK-FIC to conduct the drilling operations. The on-site activities 
including sample collection and lithologic logging were performed by Golder 
Associates, Inc. under supervision from WINCO Environmental Restoration (ER) 
personnel. The sample preparation for shipping was performed by WINCO ER 
personnel. All work was conducted in accordance with the Construction Safe Work 
Permit (CSWP), Hazardous Work Permit (HWP), Radiological Work Permit (RWP), the 
Radiation Work Control Procedure (RWCP), and the site specific Health and Safety 
Plan titled Track 2 Investigation o f  OU 3-07 Tank Farm and OU 3-08 Tank Farm II. 
All personnel working in the exclusion zone were required to read and understand 
the Health and Safety Plan which was posted in the field site operating base 
located outside the operable unit. In addition, a daily health and safety 
meeting was conducted prior to the start of work and documented in the OU 3-07 
Field Logbook. Personnel in the exclusion zone were required, at a minimum, to 
wear safety boots, hard hats, safety glasses, and anti-C clothing in accordance 
with the Health and Safety Plan. 

A WINCO Health Physics Technician (HPT) was on-site to monitor for 
personnel exposure to radiation, to screen the soil samples for beta-gamma 
radiation using a hand-held frisker, and to monitor radiation levels from "hot" 
equipment. In addition, calibrated radiation screening instrumentation were 
available at all times for self-screening purposes. TFe soil samples and 
cuttings were also screened in the field for organic vapors using a Photovac 
MicroTip". The results from the field screening are provided in the Borehole 
Logs (Appendix B). 
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. CONTRACT REQUIRED 
DETECTION L I M I T  METHOD DETECTION L IMIT  

(PCi/il) ( P W 9 )  ANALYSIS ' Gross Alpha 10 5 
Gross Beta 10 6 
Strontium 90* 0.5 0.6 
Plutonium 238, 239/240 0.05 0.04 
Uranium Isotopes 0.05 0.04 
Americium 241 0.05 0.05 
Thorium 228, 230, 232 0.05 0.04 
G a m a  Isotopes (based 1 0.006 
on Cs-137) 
Note: *The method detection limit for strontium 90 is greater than the 

required detection limit. This is probably not significant since 
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The d r i l l  r i g  and downhole t o o l s  were decontaminated p r i o r  t o  use f o l l o w i n g  
t h e  procedures prov ided i n  t h e  F i e l d  Implementat ion Document. P r i o r  t o  t h e  
ac tua l  d r i l l i n g  operat ion,  t h e  borehole l o c a t i o n s  were surveyed by WINCO 
personnel .  Dur ing t h e  d r i l l i n g  o f  t h e  borehole, s o i l  samples were c o l l e c t e d  f o r  
chemical and r a d i o l o g i c a l  analyses. Samples were c o l l e c t e d  by us ing  e i t h e r  
C a l i f o r n i a  sp l i t - spoon  samplers through t h e  center  o f  hol low-stem augers ( s i t e  
CPP-79) o r  by us ing  a s t a i n l e s s  s t e e l  hand auger ( s i t e s  CPP-26 and CPP-32E). The 
procedures desc r ib ing  t h e  proper  use o f  t h i s  equipment i s  prov ided i n  t h e  F i e l d  
Implementat ion Document (August 6, 1992). The depth f o r  each sample was measured 
t o  t h e  nearest  0.1 f e e t  and recorded i n  t h e  f i e l d  logbook. 

2.3.2.1 Hol low Stem Auger D r i l l i n g .  The ho l low stem augers u t i l i z e d  were 
4.25-inch i n s i d e  diameter ( I D )  and E- inch  ou ts ide  diameter (OD). The borehole 
was advanced from t h e  sur face  t o  j u s t  above t h e  sample i n t e r v a l  w i t h  t h e  center  
b i t  i n s i d e  t h e  augers. Once t h e  t o p  o f  t h e  sample i n t e r v a l  was reached, t h e  
cen te r  b i t  was removed f rom t h e  borehole and rep laced w i t h  a 2 - f o o t  l o n g  
C a l i f o r n i a  s p l i t - s p o o n  sampler equipped w i t h  lexan l i n e r s .  The sampler was then 
advanced i n  t h e  borehole us ing a r ig-mounted hammer d r i v i n g  140 l b s .  a t  t h e  
standard 30 i nch  drop. The number o f  blows requ i red  t o  d r i v e  t h e  C a l i f o r n i a  
sp l i t - spoon  sampler each 6- inch  increment was recorded on t h e  Borehole Log by t h e  
P r o j e c t  Geologis t .  

A f t e r  t h e  C a l i f o r n i a  sp l i t - spoon  sampler was removed from t h e  borehole, it 
was p laced on a c lean sheet o f  p l a s t i c  on a t a b l e  w i t h i n  t h e  exc lus ion  zone. The 
C a l i f o r n i a  sp l i t - spoon  sampler was opened and t h e  open ends o f  t h e  l exan  l i n e r s  
were screened f o r  r a d i o a c t i v i t y  us ing  a hand-held f r i s k e r  and f o r  organic  vapors 
us ing  a Photovac Mic ro t ip@.  To ensure consis tency i n  t h e  reading, t h e  
inst ruments were he ld  w i t h i n  1/2- inch o f  t h e  sample and t h e  h ighes t  readings were 
recorded on t h e  Borehole Logs. 

The s e l e c t i o n  o f  t h e  samples f o r  ana lys i s  was g e n e r a l l y  based upon t h e  
h ighes t  r a d i a t i o n  measured i n  t h e  f i e l d .  S o i l  samples f o r  v o l a t i l e  organic  
analyses were c o l l e c t e d  f i r s t  and immediately capped i n  t h e  f i e l d  t o  minimize 
v o l a t i l i z a t i o n .  S o i l  f o r  t h e  remain ing analyses were t r a n s f e r r e d  t o  
decontaminated s t a i n l e s s  s t e e l  bowls and homogenized. A l l  samples were then 
p laced i n  precleaned and c e r t i f i e d  sample conta iners  and sealed, labeled,  and 
handled according t o  t h e  procedures s p e c i f i e d  i n  t h e  F i e l d  Implementat ion 
Document. 

A t  a depth o f  39 f e e t  b l s  i n  borehole CPP-79-1, r a d i o a c t i v i t y  was measured 
i n  t h e  d r i l l  c u t t i n g s  a t  10,000 counts p e r  minute (cpm) above background and t h e  
cen te r  b i t  a t  50 mR/hour. D r i l l i n g  cont inued a t  t h i s  borehole us ing  Zone 3 
Personnel P r o t e c t i v e  Equipment (PPE), a negat ive  pressure hood, and a constant  
a i r  mon i to r  (CAM) t o  t h e  t o t a l  depth o f  41.3 f e e t  b l s .  A l l  s o i l  samples 
c o l l e c t e d  below a depth o f  39 f e e t  were measured f o r  beta-gamma r a d i o a c t i v i t y  i n  
t h e  f i e l d  us ing  a R02A meter and then t ranspor ted  t o  t h e  I C P P  l abo ra to ry  f o r  
processing. Once i n  t h e  ICPP labora tory ,  t h e  C a l i f o r n i a  sp l i t - spoon  sampler was 
opened under an a i r  hood and t h e  sample m a t e r i a l  t r a n s f e r r e d  t o  t h e  appropr ia te  
con ta ine r  us ing  v i n y l  g loves. The r a d i o a c t i v i t y  o f  t h e  s o i l ,  as w e l l  as t h e  
ou ts ide  o f  t h e  sample conta iners,  was measured by a WINCO HPT and recorded i n  t h e  
F i e l d  Logbook. The samples were then packaged and shipped t o  t h e  appropr ia te  
l a b o r a t o r y  i n  accordance wi th  t h e  procedures descr ibed i n  t h e  F i e l d  
Implementat ion Document f o r  t h e  shipment o f  l i m i t e d  q u a n t i t y  r a d i o a c t i v e  samples. 
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Once in the ICPP laboratory, the California split-spoon sampler was opened 
under an air hood. The sample had a contact surface radiation level of 4 0 0  
mrem/hr beta-gamma. The sample material was then transferred to two 250-1111 glass 
jars using vinyl gloves. One sample jar was filled with the soil collected at 
a depth from 40 to 40.5 feet bls and one sample jar filled with the soil 
collected at a depth from 41.5 to 42 feet bls. After the sample was 
containerized, the 40 to 40.5 foot sample had a surface contact radiation of 5280 
mrem/hr. This sample jar was then placed inside a DOT Type A canister and had 
a surface contact radiation measurement of tlOO mrem/hr. The sample was then 
packaged and labeled in accordance with the requirements for shipping limited 
quantity samples. Since the radioactivity was above the level allowed for TCT- 
St. Louis (chemical analysis laboratory), it was only shipped to B&W laboratory 
for radionuclide analysis. The sample collected from 41.5 to 42 feet bls was 
disposed back to the borehole since the radiation levels were too high for 
shipment . 

All cuttings brought to the surface via the augers were screened for 
radioactivity and organic vapors using a hand-held frisker (Ludlum 2A) or 
Photovac Microtipa, respectively. Since water was not encountered, all cuttings 
were placed back in the borehole following the completion of the 
drilling/sampling operation. Any contamination detected in the auger cuttings 
were backfilled as close as possible to where the contamination originated in the 
borehol e. 

2.3.2.2 Hand Augering Procedures. A standard 4-inch diameter stainless 
steel bucket auger was used for the collection of soil samples at sites CPP-26 
and CPP-32E. Prior to use, the hand auger was decontaminated in accordance with 
the procedures described in the Field Implementation Document. The auger was 
advanced in the borehole and the soil brought to the surface was screened for 
radioactivity. The selection of the appropriate depth to collect the soil sample 
is based upon the highest measured radiation. Once the sample depth was 
determined, the soil in the auger was placed in a stainless steel bowl. This 
soil was then screened for radioactivity using a hand-held frisker and for 
organic vapors using a Photovac Microtip'. To ensure consistency in the reading, 
the instruments were held within 1/2-inch of the sample and the highest readings 
were recorded on the Borehole Logs (Appendix B). 

Imnediately following the field screening, aliquots of the soil were 
containerized for volatile organics testing. Soil for the remaining analyses 
were then thoroughly mixed using a stainless steel spoon. All samples were 
transferred to precleaned and certified sample containers, which were sealed, 
labeled, and handled according to the procedures specified in the Field 
Implementation Document. All samples were packaged and preserved following the 
recommended guidelines in the Field Imp7ementation Document. Chain-of-custody, 
shipping, and documentation procedures were also followed as described in the 
Field Implementation Document. 

2.3.2.3 Decontamination Procedures. All sampling equipment and small hand- 
held tools were decontaminated using deionized water, nonphosphate detergent, 
pesticide grade methanol, and ASTM Type I 1  purity water as described in the Field 
Implementation Document. If the sampling equipment was not used immediately, it 
was wrapped in plastic and aluminum foil to prevent possible contamination. The 
drilling rig and all downhole drilling and sampling equipment were steam cleaned 
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upon arrival to the ICPP, between soil borings, and before leaving the site. If 
the equipment was not used immediately, it was wrapped with plastic sheeting and 
placed on pallets to prevent contamination. 

If radioactivity was encountered during the drilling operation, all 
downhole equipment was decontaminated while being pulled from the borehole using 
glass cleaner and distilled water. Following this initial decontamination, the 
potentially contaminated equipment was double-bagged and taken from the control 
zone to the WINCO decontamination facility for further cleaning. Following 
decontamination of the equipment, smears were taken by WINCO HPT to test for 
residual radioactivity. The decontamination procedure continued until the HPT 
released the equipment from the decontamination shop. The back of the drill rig, 
the controls, and other miscellaneous equipment were also smeared and counted 
before moving out of the radiation control zone. 

All waste decontamination fluids were collected and containerized on-site. 
These fluids were later disposed through the PEW evaporator. 

2.3.2.4 Field Documentation. All information pertaining to the Track 2 
investigation at OU 3-07 is described in the bound logbook titled Environmental 
Restoration Operable Unit 3-07 Field Logbook. This logbook is divided into 
various sections including the Field Activity Daily Log, Borehole Log, Sample 
Collection Log, Location Map, Photo Log, Visitor Log, and Safety Briefing Log. 
The requirements for proper documentation are described in detail in WINCO 
Project Directive 1.18 - ERP Field Site Logkeeping Requirements. This logbook 
provides a complete description of all field activities pertaining to OU 3-07 and 
is located in the project files. 

2.3.3 Ground Water Sampling 

In September and October 1992, ground water samples were collected from 
wells 55-06, TF-2, TF-3, and 37-4 that monitor the perched water created by the 
110 foot interbed and the lysimeters TF-I, TF-2, TF-3, and TF-5 in the vicinity 
of the tank farm (Table 2-6). These water samples were collected in accordance 
with the procedures described in the Ground Water Field Sampling Plan for the 
Idaho Chemical Processing Plant (J. Lyle [DOE-ID] letter dated April 24, 1992 to 
W .  Pierre [EPA Region-XI and D. Nygard [IDHW]). 

2.3.3.1 Water Level Measurements. Prior to sample collection, water levels 
measurements were taken in the well to determine the piezometric head of the 
aquifer. This information was then used to calculate the volume of water 
necessary to evacuate prior to sample collection. The measurements were taken 
by using an electric water level sounder following the procedures described in 
the Ground Water Field Sampling Plan. The depth to water was measured from a 
surveyed reference marker and recorded on the ground water sampling form to the 
nearest 0.01 foot. 

2.3.3.2 Ground Water Sampling Procedures. This section provides a brief 
summary of the important aspects of the ground water sampling. For a complete 
description of the procedures and the sampling operation, the reader is referred 
to the Ground Water Field Sampling Plan and the Ground Water Sampling Logbook, 
respectively. 
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All wells were purged prior to sampling collection. Purging was performed 
by using the dedicated stainless steel Hydrostar piston pumps. All purge water 
evacuated from the well was containerized and disposed through the PEW 
evaporator. 

During the purge operation, a Hydrolab@ instrument was used to measure the 
pH, temperature, specific conductance (SC) ,  and the dissolved oxygen content of 
the water. After three wellbore volumes were evacuated, and when three 
consecutive measurements of the water were within the limits listed below, water 
qual i ty samples were coll ected. 

pH : - tO.l standard units 
temperature: - t0.5 degrees centigrade 
specific conductance: m h o s / c m  
color: no visually discernible difference 

If the parameters did not stabilize after the evacuation of three wellbore 
volumes, ground water samples were collected and the appropriate notations were 
recorded in the sampling logbooks. 

The water samples were collected from wells 55-06, TF-2, and TF-3 using a 
dedicated Hydrostar piston pump. The typical aqueous sample requirements 
including the container type, preservative, holding time, and sample volume are 
described in the Ground Water Field Sampling Plan. Sample bottles for liquid 
inorganic and radionuclide analyses were filled to approximately 90% of capacity 
to allow for expansion. Sample bottles for semi-volatile/pesticide/PCB analyses 
were filled to capacity with minimal headspace. The 40-1111 glass vials collected 
for volatile analyses were filled with no headspace or visible air bubbles. 
Imnediately upon collection, all sample containers were cooled to 4'C. 

Unless otherwise specified in Table 2-6, the ground water samples were 
analyzed for the RCRA Ground Water Contamination Parameters (pH, specific 
conductance, total organic halogen, and total organic carbon), the RCRA Ground 
Water Quality Parameters (barium, cadmium, chromium, silver, arsenic, lead, 
sel eni urn, mercury, fluoride, nitrate, endrin, 1 i ndane, methoxychlor, toxaphene, 
2,4-0, silvex, gross alpha, and gross beta), miscellaneous parameters (calcium, 
magnesium, potassium, zirconium, bicarbonate, carbonate, and nitrate), and 
radionuclides (Sb-125, Cs-137, Co-60, 1-129, Sr-90, and tritium). The data 
validation for these analyses is provided in Section 2.4 with the results being 
discussed in Section 5. 

2.4 Quality Assurance/Qual ity Control 

Quality Assurance/Quality Control requirements for the Track 2 
investigation of soil contamination at OU 3-07 were specified in the QAPjP 
(Quality Assurance Project Plan for 8 Characterization Activities at WAG 3 July  
21, 1992). This QAPjP is part of the complete SAP directing field activities 
that also includes a Field Sampling Plan (FSP) and a Health and Safety Plan 
(HSP). 

The current quality report focuses on issues related to both soil 
contamination at the tank farm OU 3-07, and ground water contamination of the 
perched ground water created by the "110 ft interbed" near the tank farm. The 
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Form 1 analytical data and the complete validation forms are available in the 
project files. 

2.4.1 Changes to the Sampling and Analysis Plan 

There were no substantive differences between the soil sampling procedures 
outlined in the SAP and those implemented in the field. Table 2-2 summarizes the 
non-quantitative DQOs which directed the sampling event, and the activities 
required to meet the DQOs. 

e The original location for borehole CPP-26-3 encountered auger 
refusal at a depth of 1.1 feet bls and had to be relocated. The 
second borehole was then only drilled to a depth of 4 feet rather 
than the anticipated 6 feet due to the presence of a concrete 
obstruction. 

The objective to reoccupy the existing buried "observation wells" at 
CPP-28 was unsuccessful. Since the excavation in the area failed to 
locate these "observation wells", it was concluded that either 1) 
they have been removed from the site or 2) the excavation was in the 
wrong area. 

The original objective for the borehole at CPP-79 was to drill to a 
depth of 25 feet or below any contamination encountered. Since 
contamination was not detected in the field to a depth of 25 feet 
based on radiation measurements, it was decided to extend to 
borehole to the top of basalt. As a result, this borehole 
encountered an unexpected zone of high radiation at 39 feet bls and 
was not able to fully define the bottom extent of contamination due 
to health and safety concerns. 

All activities were completed as planned except: 

e 

e 

2.4.2 Documentation Review o f  the Field Sampling 

An independent review of the documentation was performed to evaluate the 
potential impact of any problems which may have occurred in the field that could 
affect the sample analytical results. The field logbook and chain-of-custody 
forms were reviewed to identify potential problems. 

Table 2-3 shows the soil samples and associated quality control samples 
collected during the field investigation of OU 3-07. Two samples were collected 
from each of three boreholes at site CPP-26. These samples were analyzed for 
volatiles, pH, radionuclides, fluoride, nitrate/nitrite, and metals. The only 
problems discovered during a cross-check between the Sample Collection Log and 
the Chain-of-Custody (COC) records were: 

The depth from which sample 30700401 was collected is listed as 4.0- 
4.7 in the Sample Collection Log and as 4.0-4.6 in most places on 
the COC form. This is a minor inconsistency and the depth from the 
Sample Collection Log was used. 

Sample 30700301 was not analyzed for fluoride and metals because the 
sample was contaminated during collection. The field logbook notes 
that water from melting ice contaminated the sample. 

e 

e 
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0 The trip blank associated with the samples is reported as 30702001 
on the COC forms, but this sample is not mentioned in the Sample 
Collection Log. Sample 30702001 does appear to have been submitted 
with samples from this site and the COC forms appear to be correct. 

A second trip blank was apparently submitted with samples from the 
site and listed on COC records as sample 30702002AVL. This was not 
documented in the Sample Collection Log and sample number 30702002VL 
was also used for another sample. The date of submittal appears to 
be sufficient to differentiate between these two samples. 

The number of soil samples collected and successfully analyzed for site 
CPP-26 were sufficient to meet the sample requirements stated in the sampling and 
analysis plan and summarized in Table 2-2. 

Two samples were collected from a single borehole at CPP-32E. These 
samples were analyzed for volatile organic compounds, metals, pH, and 
radionuclides. There were no problems with the field collection or chain-of- 
custody except for the designation of the trip blank as sample 30702002. This 
number is the same number assigned to the trip blank for CPP-26 in the sample 
collection log. The trip blank for site CPP-26 appears to have been sample 
30702001. The date o f  collection is sufficient to determine the actual sample. 
The number of samples collected and successfully analyzed from CPP-32E were 
sufficient to meet the sample requirements stated in the sampling and analysis 
plan and summarized in Table 2-2. 

Five samples were collected from a single borehole at site CPP-79. Four 
of these samples were analyzed for volatile organic compounds, metals, pH, 
radionuclides, and nitrate/nitrite. Two additional samples were collected from 
the bottom of the borehole (30702201 from 40-40.5 ft bls; and 30702101 from 41.5- 
42.0). The two deepest samples showed high levels of gamma and beta radiation 
and were too radioactive for any analysis other than radionuclides. Only sample 
30702201 was analyzed for radionuclides. The number of samples collected and 
successfully analyzed from CPP-79 were sufficient to meet the sample requirements 
stated in the sampling and analysis plan and summarized in Table 2-2. 

There were no problems with the Sample Collection Log or the COC forms 
except for sample 30701301VL and sample 30702101RN. Neither of these samples 
were recorded on the COC form. For validation purposes, these samples were 
tracked via their collection date. 

2.4.3 Sumnary o f  Soil Analyses Validation 

Limitation and Validation (L&V) Reports were prepared by the Sample 
Management Office of EG&G Idaho, Inc. for the assessment of the laboratory 
quality control on the following analyses: 

0 

0 metals by ICP and AA; 
0 volatile organic compounds; 
0 nitrate/ni trite 
0 fluoride; and 
0 radionuclides. 
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The L&V r e p o r t s  were prepared t o  meet t h e  requirements o f  v a l i d a t i o n  l e v e l  
A (SMO-SOP-12.1.1) which i s  t h e  most s t r i n g e n t  v a l i d a t i o n  l e v e l  and requ i res  a 
complete rev iew o f  a l l  new data. I n  add i t ion ,  a 100% check o f  t h e  c r i t i c a l  
samples were performed. The i d e n t i f i c a t i o n  o f  t h e  p r o j e c t ' s  c r i t i c a l  samples are 
prov ided i n  Table 2-2. N o n - c r i t i c a l  samples were v a l i d a t e d  by assoc ia t i on  w i t h  
t h e  c r i t i c a l  samples. The L&V r e p o r t s  were f o r m a l l y  t ransmi t ted  t o  t h e  EPA and 
IDHW i n  accordance w i t h  t h e  120 day r e p o r t i n g  schedule s p e c i f i e d  i n  Sect ion X I X  
o f  t h e  FFA/CO. 

The L&V r e p o r t s  o n l y  evaluate t h e  l a b o r a t o r y  QA/QC and do n o t  i nc lude  an 
eva lua t i on  o f  t h e  associated sample blanks. Table 2-7 shows t h e  compounds 
detected i n  t h e  f i e l d  blanks, equipment r i n s a t e  blanks, and t r i p  blanks. Only 
v o l a t i l e  o rgan ic  compounds (Methylene Chlor ide,  Acetone, 2-Butanone, and 2- 
Hexanone) were detected i n  any o f  t h e  sample blanks. The r e s u l t s  from these 
blanks were then used t o  q u a l i f y  samples f rom t h e i r  respec t i ve  sample batches. 

The o n l y  v o l a t i l e  o rgan ic  compound detected ( a f t e r  b lank  contaminat ion was 
accounted f o r )  was to luene which was de tec ted  i n  sca t te red  samples. A l l  o f  t h e  
to luene de tec t i ons  were f lagged as est imated (J) s ince  they  were detected a t  
concent ra t ions  below t h e  Method Detec t ion  L i m i t .  The n i t r a t e / n i t r i t e  
de terminat ions  were f lagged as (J) because o f  problems w i t h  t h e  i n d i v i d u a l  
de termina t ion  o f  n i t r a t e  and n i t r i t e .  Th i s  does n o t  a f f e c t  t h e  u s e a b i l i t y  o f  t h e  
combined n i t r a t e  and n i t r i t e  concentrat ion.  F luo r ide  was a l so  f lagged as J (UJ) 
because o f  poss ib le  m a t r i x  i n te r fe rences  w i t h  t h e  a n a l y t i c a l  method used and 
quest lons about t h e  independence o f  t h e  Independent C a l i b r a t i o n  Standard. 

Radionucl ide analyses f o r  t h e  Track 2 i n v e s t i g a t i o n  o f  OU 3-07 were 
repo r ted  i n  two sample d e l i v e r y  groups, SDG 30700101RN and SDG 30701101RN. These 
SDGs were inc luded i n  a s i n g l e  L&V r e p o r t  f rom t h e  EG&G SMO (DAA-07-92). The L&V 
r e p o r t  s t a t e s  t h a t  one de tec to r  was n o t  adequately c a l i b r a t e d  and t h e  associated 
values were q u a l i f i e d  as est imates ( J ) .  Some o f  t h e  d u p l i c a t e  r e s u l t s  f o r  gross 
alpha Sr-90 and Pu-238 i n  SDG 30700101RN were out  o f  c o n t r o l  and t h e  associated 
samples were q u a l i f i e d  as est imates ( J ) .  

A subsequent i n t e r n a l  rev iew by WINCO showed t h a t  t h e  chemical y i e l d  f o r  
U-238, U-235, U-234, Pu-239, and Pu-238 i n  sample 30702201RN was 0%. The 
associated da ta  were assigned "R" q u a l i f i e r s  as unuseable. The rev iew a l so  
showed t h a t  t h e  y i e l d  o f  Am-241 i n  sample 30702201RN was 19.1%, and t h i s  va lue 
was assigned a "J" q u a l i f i e r .  

There were no o t h e r  major  problems w i t h  t h e  radiochemical  data.  
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:able 2-7. Compounds Detected i n  Sample Blanks Associated wi th  S o i l  Samples 

Numbers o f  Ch lo r ide  Hexanone 
Sample S i t e  Type Methylene Acetone 2-Butanone 2- 

B1 ank @g/l)  (JJg/l) (/Jg/l) (JJg/l) 

30701801- CPP26 

30701802- CPP32E 

30701803- CPP79 

30701901- CPP26 

30701902- CPP32E 

30701903- CPP79 

30702001- CPP26 

30702002- CPP32E 

30702002A- CPP26 

30702003- CPP79 -. . _-  
J -  I nd i ca tes  an est imated concent ra t ion  where t h e  va lue repo r ted  

i s  l e s s  than t h e  con t rac tua l  sample d e t e c t i o n  l i m i t ,  b u t  
g rea te r  than t h e  inst rument  d e t e c t i o n  l i m i t .  

f i e l d  

f i e l d  

f i e l d  

equip. 

equip. 

equip. 

t r i p  

t r i p  

t r i p  
t r i n  

49 

18 

19 

35 

46 

120 
- -  
- _  
--  
16 
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2.4.3.1 Quantitative DQOS PARCC Parameters The project goals for 
precision, accuracy, and completeness according to the final Method Selection 
Worksheets are shown in Table 2-8. 

Precision 

precision as RPD or RSD (equation 1 and 2, respectively). 
The Quality Assurance Project Plan for WAG 3 (July 21, 1992) defines 

where RPD = relative percent difference 
c, E larger of the two measurements (or larger of MS/MSD 

CZ smaller of the two measurements (or smaller of MS/MSD 
values) 

values) 

RSD=(!)*lOO% (3) 
Y 

where RSD = relative standard deviation 
S = standard deviation 

Y - - mean of duplicate analyses 
- 

The standard deviation in equation 2 is defined as: 

where S .t standard deviation 
Yi - - measured value of the ith duplicate 

= mean of duplicate measurements 
- - number of duplicates 

Y 
n 

- 

Table 2-9 shows percent RPD values for the compounds detected in the field 
duplicates collected during the course of the investigation. Percent RPD values 
are in excess of the goals for precision established for manganese in the 
duplicate samples from CPP-26-2, for mercury in the duplicate samples from CPP- 
31-1, and for nitrate in duplication samples from CPP-26-3 and CPP-79-1. Percent 
RPD goals were not established for radionulcides. 
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Soil samples are inherently heterogeneous and these high RPD values may be 
the result o f  unavoidable sample variability rather than indicating problems with 
the analytical QA/QC. 

Table 2-8. PARCC 6oals for OU 3-07 from the 
Final Hethod Selection Worksheets 

Parameter Precision Accuracy 
Metals - + 20% 75-125% 

PH - + 20% 75-125% 

TOC - t 20% 75-125% 

Nitrate - + 20% 75-125% 

Nitrite - t 20% 75 - 1 25% 

Fluoride - + 20% 75-125% 

Radiochemical N/A N/A 

non-critical samples; 100% for critical 
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Accuracv 
The accuracy of analyses is measured by the recovery of compounds (%R) from 

matrix spike and matrix spike duplicates and is given by the following equation: 

(5) 
s-u %R = 100% x - 
c, 

where %R = percent recovery 
S P measured concentration in spiked aliquot 
U - measured concentration in unspi ked a1 iquot 
c,. P actual concentration of spike added 

The project LhV show that all Matrix Spike and Matrix Spike Duplicate 
results were within limits for all samples except for ICP and AA analyses of 
Sample Delivery Group (SDG) 30700101MP. For this SDG, the recovery of manganese 
from the matrix spike duplicate sample was 146%. This is outside the accuracy 
goals. Both manganese and nickel also had %RPD values outside established limits 
(384: and 57% respectively). The values for these analytes in this SDG were 
qualified with J qualifiers. 

Gomol eteness 

equation: 
Completeness is defined as %completeness and is given by the following 

where %C - percent completeness 
V = number of valid measurements 
n D number o f  measurements specified in the sampling and 

Table 2-10 lists the samples specified in the SAP and samples actually 
collected. The percent completeness was 100% for both critical and non-critical 
samples and is well within the goals established in the SAP. 

analysis plan 
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2.4.4 Overall Assessment of Data Quality for Soil Samples 

The overall quality of the data is good. Field blanks, rinsate blanks, and 
trip blanks were contaminated with common lab contaminants, but this does not 
have any significant effect on the overall data quality. There were no major 
problems with either the metals or the radionuclide determinations, although some 
of the radiochemical parameters did receive qualifiers. 

The holding times for all samples were met except for nitrate/nitrite. 
Nitrate/nitrite analyses should be re-analyzed within the proper holding times 
if differentiation between nitrate/nitrite is crucial. The total concentration 
of nitrate/nitrite is the quantity of interest in this investigation, and the (J) 
flags do not affect this determination. Therefore, this missed holding times doe 
not effect the overall data quality. 

They were 
flagged (J) by the data reviewers because of concern about possible matrix 
interferences and questions about the independence of the independent 
verification standard used. Ion chromatography was recommended by chemists at 
the Sample Management Office of EG&G Idaho, Inc. familiar with matrix effects at 
this site. The method, therefore, should not be subject to significant matrix 
interferences. The independent verification standard in question was from a 
different lot number than the initial standards, but from the same manufacturer. 
There i s  no formal requirement for this degree of independence. Neither of these 
problems seem likely to have any major effect on the data, but the qualifiers 
were a1 1 owed to stand. 

2.4.5 Changes t o  the Ground Water Sampling and Analysis Plan 

Substantive differences between the ground water and lysimeter sampling 
procedures outlined in the Sampling and Analysis Plan (SAP) and those implemented 
in the field included: 

samples for metals analysis were not filtered prior to preservation 
with nitric acid. The values for metals determined during this 
sampling round, therefore, reflect total metals (including those 
present in clays and other particulates) and not metals in solution. 
samples for radioactive cations (Sr-90 and Cs-137) were not filtered 
prior to preservation with nitric acid. These values, therefore, 
may not represent the amounts of these constituents in solution. 

The non-quantitative DQOs which directed the sampling specified one 
additional round of data from the tank farm wells, well 55-06, and the Tank Farm 
lysimeters. 

0 Well TF-1 was not sampled because it does not penetrate the perched 
water bearing zone and was dry; 

0 Only the deep well at location 33-4 was sampled. The shallow well 
does not penetrated the perched water zone and was dry; 

0 No sample was obtained from lysimeter TF-2. This lysimeter lost its 
vacuum before sampling and may be broken; 

0 No sample was obtained from lysimeter TF-5-deep. The lysimeter 
appears to be broken; and 

The fluoride analyses were performed by ion chromatography. 

0 

0 

The activities were completed as planned except: 

2-35 



0 The water produced from the three lysimeters which were sampled 
(lysimeters TF-1, TF-3, and TF-5 shallow) was small. The volume of 
sample obtained was only sufficient to allow the determination of 
g a m a  isotopes. 

2.4.6 Review of Field Documentation for Water Sampling 

An independent review of the documentation was performed to determine if 
there were any occurrences in the field which might impact the overall quality 
of the data (Appendix E)or which might need to be considered while the data is 
interpreted. The field logbook and chain-of-custody forms were reviewed to 
identify potential problems. 

The major concerns identified during the field validation of the ground 
water data were related to the preservation of samples. The field notes state 
that the ground water samples collected for metals analysis and designated 
3GW00201 and 3GW01401 were not fil Lered prior to preservation with nitric acid. 
The metals values determined for these samples, therefore, are for total metals 
in the sample and are not for metals in solution. 

The Ground Water Monitoring Plan also specifies that samples to be used for 
the determination of radioactive cations (such as Sr-90 and Cs-137) be filtered 
prior to preservation. The ground water samples collected for the analysis of 
these parameters during the third quarter sampling event were not filter prior 
to preservation. These results should be viewed as total contaminants and not 
as an indication of the quantities of contaminants in solution. 

A number of other minor problems were identified during the field 
Val idat i on: 

0 Samples for the analysis of total nitrate plus nitrite were 
preserved at 4°C but were not acidified with sulfuric acid. The 
holding time for this analysis if samples are preserved with 
sulfuric acid is 28 days. If the samples are not acidified the 
holding time for nitrate and nitrite is 48 hours (EPA, 1983). 

0 Custody seals numbers are not documented on COC records and shipping 
information is not documented for some shipments as required by 
WINCO procedures. 

0 Notes on COC records state the several shipments arrived at the 
analytical laboratory with a temperature of 8°C. This is slightly 
higher than the 4k2"C specified for preservation. 
The source, cleanliness, an lot number of containers is not overtly 
mentioned in the field log. 

None of these problems has any major effect on the useability of the data. 

0 

2.4.7 Sumnary o f  Method Validation of Ground Water Samples 

Limitation and Validation (L  and V )  Reports were prepared by the Sample 
Management Office of EG&G Idaho, Inc. for the assessment of the laboratory 
quality control on the following analyses: 

0 pH and SC; 
0 TOX and TOC; 
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0 barium, chromium, lead, mercury, i r on ,  sodium, calcium, and 

n i t r a t e  p l u s  n i t r i t e ,  f l u o r i d e ,  ch lo r i de ,  and s u l f a t e ;  
0 a1 ka l  i n i t y ,  carbonate, b icarbonate;  
0 rad ionuc l ides .  

The L and V r e p o r t s  were prepared t o  meet t h e  requirements o f  v a l i d a t i o n  
l e v e l  A (SMO-SOP-12.1.1) which i s  t h e  most s t r i n g e n t  v a l i d a t i o n  l e v e l  and 
r e q u i r e s  a complete rev iew o f  t h e  data.  The L and V r e p o r t s  were f o r m a l l y  
t ransmi t ted  t o  t h e  EPA and t h e  IDHW i n  accordance w i t h  t h e  120 day r e p o r t i n g  
schedule. 

The L and V r e p o r t s  o n l y  evaluated t h e  l abo ra to ry  QA/QC and do n o t  evaluate 
t h e  associated sample blanks. Table 2-11 shows t h e  ground water  samples 
c o l l e c t e d  d u r i n g  t h e  f i e l d  i n v e s t i g a t i o n  o f  OU3-07. There were no f i e l d  blanks 
o r  d u p l i c a t e s  c o l l e c t e d  d u r i n g  tank  farm sampling, bu t  a f i e l d  b lank  and 
d u p l i c a t e  were c o l l e c t e d  a t  w e l l  PW-4 du r ing  t h e  t h i r d  qua r te r  sampling, and 
these q u a l i t y  c o n t r o l  samples c o n t r o l  t h i s  data.  Table 2-12 shows t h e  compounds 
detected i n  t h e  f i e l d  b lank  (sample 366102701). The de tec t i ons  i n  t h e  b lanks are 
used t o  q u a l i f y  t h e  associated da ta  by m u l t i p l y i n g  t h e  va lue detected by a f a c t o r  
o f  5 and ass ign ing "U" q u a l i f i e r s  t o  a l l  assoc iated data.  

2.4.7.1 Q u a n t i t a t i v e  DQOs PARCC Parameters 

t h e  f i n a l  Method Se lec t i on  Worksheets a re  shown i n  Table 2-13. 

J?lx€wm 
The Q u a l i t y  Assurance P r o j e c t  Plan f o r  WAG 3 ( J u l y  21, 1992) de f ines  

p r e c i s i o n  as shown i n  s e c t i o n  2.4.3.1. F i e l d  dup l i ca tes  were n o t  c o l l e c t e d  from 
any o f  t h e  tank  farm w e l l s  sampled d u r i n g  Table 2-14 shows t h e  compounds detected 
i n  sample 3GW01101 and i n  i t s  dup l i ca ted  3GW02601 together  w i t h  r e l a t i v e  percent  
d i f f e r e n c e  values c a l c u l a t e d  from these r e s u l t s .  R e l a t i v e  percent d i f f e r e n c e s  
were above t h e  goa ls  f o r  cadmium, t o t a l  organic  h a l i d e  (TOX), magnesium and 
potassium. The exceedance f o r  potassium was minor (22% RPD versus and goal o f  
20%); f o r  cadmium and magnesium t h e  exceedances are caused by t h e  detected va lue 
being s l i g h t l y  above t h e  d e t e c t i o n  l i m i t  f o r  one sample and under t h e  d e t e c t i o n  
l i m i t  f o r  t h e  o ther .  The RPD values f o r  potassium, cadmium, and magnesium do n o t  
appear t o  r e f l e c t  any inherent  problems w i t h  these analyses. The RPD f o r  TOX i s  
q u i t e  h i g h  and i s  f o r  de tec t i ons  i n  bo th  samples. Th is  suggests t h a t  t h e r e  may 
be problems w i t h  t h e  de terminat ion  o f  TOX, a t  l e a s t  a t  t h e  p a r t  per  b i l l i o n  
1 eve1 . 
Accuracv 

magnesium, by I C P  o r  AA; 

The p r o j e c t  goals  f o r  p rec i s ion ,  accuracy, and completeness accord ing t o  

The accuracy o f  analyses i s  measured by t h e  recovery o f  compounds (%R) f rom 
m a t r i x  sp i ke  and m a t r i x  sp ike  dup l i ca tes .  The equat ion f o r  %R i s  g iven  i n  
s e c t i o n  2.4.3.1. 

The p r o j e c t  L and V r e p o r t s  show t h a t  M a t r i x  Spike and M a t r i x  Spike 
Dup l i ca te  r e s u l t s  were w i th in  l i m i t s  f o r  a l l  samples except f o r  end r in  i n  SDG 
3GWOO501W4 which were 128 and 132%. The XRPD f o r  MS/MSD r e s u l t s  i n  SDG 
3GWOO501W4 was a l so  h igh  (51%) and cou ld  i n d i c a t e  problems w i t h  accuracy. 
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MS/MSD results a re  not measured in the analysis of radioactive components, 
but  intercomparison samples a re  analyzed f o r  gross-alpha, gross-beta, Sr-90, and 
H-3 by Barringer laborator ies  a s  par t  of  the EPA intercomparison study. Values 
reported by the laboratory were within acceptable l imi t s .  

$om1 eteness 

Completeness is  defined a s  % completeness using the equation presented in 
section 2.4.3.1.  Table 2-11 l i s t s  the samples specified in the SAP and the 
samples actual ly  collected. The percent completeness goal was 100% for c r i t i c a l  
samples. This was n o t  obtained because well TF-1 and TF-4 shallow were dry, the 
pump i n  well TF-4 deep was not working properly, and the lysimeters did not 
produce su f f i c i en t  water fo r  a l l  analyses. 
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Table 2-12 
Compounds Detected io Field Blank (3GW02701) 

TOC 

I 139 I 3.695 11 

4,410 22,050 

1 Fluoride I 184 I 920 II 
1 N i W  I 410 I 2.050 11 
1 Chloride I 5.690 I 28.450 11 
u Sulfate I 27.800 I 139.000 11 
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Table 2-13. PARCC Goals for Ground Water Samples for OU3-07 from the 
Fml Method Selection Worksheets 

Touphme *25 41-126 

Herbicides 40-125 I 
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Table 2-14. Compounds Detected in Samples 3GW01101 and 3GW02601 - 
I RPD COMWUND 3CWOllOl 3GW02601 

I 234 I 242 I 3 

Cadmium I 5 u  I 200 

Sodium 169,000 170,000 1 

ChlOride 283,000 299,000 5 

TOX I 45.4 I 14.7 102 

I nn I 157.000 I 
Calcium I 73.000 I 70.600 I 3 

Maanesium I 20.000 I 64 

Potassium 5,050 6,310 22 

Note: nn = not d y d ,  U = not detected. 
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3.0 SUMMARY OF THE RISK ASSESSMENT METHODOLOGY 
The risk assessment methodology as described in Track 2 Sites: Guidance 

for  Assessing Low Probability Hazard Sites at the I N E L  (DOE/ID-10389, Revision 
3) and Risk Assessment Guidance for  Superfund, Volume 1 Human Health Evaluation 
Nanual (Part A )  (EPA/540/1-89/002, Interim Final) was used to characterize the 
probability of adverse effects on human health from potential exposures to 
hazardous and radioactive constituents present at each site at this operable 
unit. The following is a discussion of this assessment, which addresses only 
adverse effects on human health and does not address either ecological or 
environmental effects. 

This risk assessment first involves the identification of potential 
contaminants of concern, the concentrations of these compounds in the affected 
environmental media, the potential exposure pathways, and the exposed or 
potentially exposed human receptors. The second portion of the risk assessment 
then involves the calculation of risks from the estimated or measured 
concentrations of contaminants and/or risk-based concentrations based on either 
a hazard quotient of 1 for non-carcinogenic contaminants, or a risk in the range 
of 10.' to 10. for carcinogenic contaminants. The health and environmental 
criteria used to compare the measured or predicted contaminant concentrations or 
to estimate risk are based on EPA established carcinogenic and non-carcinogenic 
chronic exposure limits as documented in the Integrated Risk Information System 
(IRIS) or the Health Effects Assessment Summary Tables (HEAST) (EPA 1992b). 

The risk assessment methodology and corresponding exposure parameters used 
are described in the Track 2 Guidance Document (DOE/ID-10389, Revision 3), and 
summarized in the following sections. The identification of contaminants, 
exposure pathways, and contaminant physical parameters are discussed in Section 
3.1. Sections 3.2 and 3.3 summarize the rationale and equations used in the 
toxicity and exposure assessments, respectively. 

3.1 Contaminants/Parameters o f  Potential Concern 

To identify the contaminants of potential concern, it is first necessary 
to identify the relevant chemicals or radionuclides for each site, determine 
their toxicity, tabulate the physical and chemical properties that influence or 
determine their environmental fate, and quantify their concentrations at the site 
in the media of concern. Historical documents, process information and sampling 
data were used to identify a preliminary list of potential Contaminants for each 
site. 

The Track 2 investigation at OU 3-07 involved releases related to the 
HLLWTF. This facility provides interim storage for what commonly is referred to 
as first, second, and third cycle solutions. The majority of these solutions 
originate from the reprocessing of spent nuclear fuels. The process consists of 
dissolving the fuel in concentrated nitric or mixed nitric and hydrofluoric acid 
baths, to produce a solution of uranyl nitrate suitable for solvent extraction. 
The solvent extraction reprocessing separates recoverable quantities of U-235 
from cladding material, fission products, etc. The resulting waste solutions are 
then typically stored in the HLLWTF until they are scheduled to be calcined, or 
processed in the PEW Evaporator. 
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Based upon the composition of the waste stream, a preliminary list of 
potential contaminants that may be present at a release site within OU 3-07 are 
provided in Table 3-1 (WINCO, 1989). This list of potential contaminants only 
includes the possible inorganic compounds and radionuclides, and does not include 
any organic compounds that may be present. According to a conversation with K.L. 
Shifty (WINCO, 1992d), the organic compounds that may be present in the waste 
stream at concentrations of concern include tetrachloroethylene: l,l,l- 
trichl oroethane; 1,1,2-trichl oroethane; and trichloroethylene. 

The constituents in the high level liquid waste were then evaluated to 
determine the contaminants of potential concern for the Track 2 investigation. 
This evaluation was based on a variety of factors including process knowledge of 
the typical contaminant concentrations in the HLLW, the contaminant half-life, 
the specific activity, and the contaminant retardation factor (Kd). The results 
from this evaluation are provided in a letter (WASTRFN Remediation 1992) and is 
included in Appendix C. The contaminants of potential concern identified during 
this effort were included in the Method Selection Worksheets of the SAP for sites 
CPP-26, CPP-32E, and CPP-79. 

These Method Selection Worksheets were then transmitted to the EG&G SMO to 
subcontract the analytical laboratory through the existing task order contracts. 
Using the existing laboratories under contract to the SMO, it was not possible 
to analyze the soil samples for 1-129, Tc-99, and Np-237 since these analyses 
were not specified in the existing task order agreement. Given the time 
constraints of the up-coming field investigation, it was also not possible to 
modify these subcontracts and still meet the Track 2 schedule. 

Rather than modify the Track 2 schedule, a qualitative evaluation of the 
health effects from these three contaminants was performed to determine whether 
these constituents are a risk driver, or whether the additive risk from these 
contaminants would be insignificant. This evaluation involved the comparative 
estimation of risk for the soil ingestion, fugitive dust inhalation, and external 
exposure pathways using the average concentration of the contaminants measured 
in the HLLW tanks in 1989 (WINCO, 1989). The qualitative cancer risk for each 
contaminant was calculated by multiplying the average concentration in the HLLW 
by the slope factor. This risk was then compared to the risk from Cs-137 
calculated in a similar manner. The results from this evaluation determined that 
the risk from these three contaminants (1-129, Np-237, and Tc-99) are at least 
two orders of magnitude less than the risk from Cs-137 for each of the pathways 
evaluated (Table 3 - 2 ) .  Since these three contaminants do not contribute 
significantly to the risk, it was decided not to analyze for them. 

3.1.1 Contaminant Screening against Background 

First, the maximum measured concentrations of contaminants were compared 
to published background concentrations as listed in Appendix E of the Track I 
S i t e s :  Guidance for Assessing Low Probability Hazard Sites a t  INEL (DOE/ID-10340 
1991), Background Soil Concentrations at the ICPP (WINCO 1993) or Assessment of 
Results from Gross Alpha and Gross Beta Screening Analysis of Soils and 
Comparison to Normal Background Radioactivity Levels at the Idaho National 
Engineering Laboratory (Anderson, D.A.). These values are listed in Table 3-1. 
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Table 3-1. Background Concentrations and Physical Properties for 
Possible Site Contaminants 

ou : 3-07 

Contaminant 

Lead NA 23.5’ loo2  

Manaanese NA 384’ 502 54.944 
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Table 3-1. Background Concentrations and Physical Properties for 
Possible Site Contaminants 

ou : 3-07 

Reference: 
NA = Not Appl i cab1 e 
ND = No Data 
* = Contaminant not analyzed during Track 2 investigation. 

1 95% upper tolerance 1 imit concentration based on the report titled 
"Background Soil Concentrations for the ICPP", (WINCO 1993). 

1 2  Track 1 site: Guidance for Assessing Low Probability Hazard sites at 
INEL, DOE/ID-10340(91), October 1991. 

3 Anderson, D.A., "Assessment of Results from Gross Alpha and Gross Bet 
Screening Analyses of Soils and Comparison to Normal Background 
Radioactivity Levels at the Idaho National Engineering Laboratory". 

4 SAX'S Dangerous Properties of Industrial Materials, Eight Edition, 
1992 

5 Nuclides And Isotopes, Fourteenth Edition, 1969 
6 The MERCK INDEX, Eleventh Edition, 1989 
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Table 3-2. Calculated Risk from HLLW for Tc-99, 1-129. Np-237. and Cs-137 

Contaminant Concentration(1) [SF] - Oral [SF] - Inhal [SF] - External 
(mCi /I) (Risk/pCi) (Ri sk/pCi ) (Risk/y per pCi/g) 

Technetium-99 1.10E+07 1.30E-12 8.30E-12 
Iodine-129 4.00E+07 1.90E-10 1.20E- 10 
Neptuni urn-237 9.60E+05 2.20E-10 2.90E-08 
Cesium-137 2.10Etll 2.80E- 11 1.90E- 1 1  

6.00E-13 
4.10E-09 
4.30E-07 
2. OOE - 06 

Contaminant Calculated Risk Calculated Risk Calculated Risk 
(Oral) (Inhalation) (External ) 

Technetium-99 1.43E-05 9.13E-05 6.60E-06 
Iodine-I29 7.60E-03 4.80E-03 1.64E-01 
Neptunium-237 2.11E-04 2.78E-02 4.13E-01 
Cesium-137 5.88E+00 3.99E+00 4.20E+05 

[SF] - Slope Factor (HEAST 1992) 

(1 )  Average concentration based on the "1989 Tank Farm Inventory" (Donovan 1989 
[ RID-08-89]) 
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Inorganic compounds, including metals, and radionuclides are considered 
contaminants if their maximum detected soil concentrations exceed the background 
concentration i n  any one of these reports. If there are no known background 
UTLs, the contaminants are retained for further evaluation. Organics present at 
detectable concentrations are considered contaminants, and retained for risk 
evaluation. Those contaminants that are essentially non-toxic under typical 
environmental scenarios (i.e., aluminum, calcium, iron, magnesium, potassium, 
sodium) were eliminated from further evaluation (DOE/ID-10389, Revision 3, 1992). 

The background screening criteria of 20 pCi/g for alpha-emitting 
radionuclides and 30 pCi/g for beta-emitting radionuclides is described in a 
report by D.A. Anderson (EG&G Sample Management Office) using the data from a 
document titled An Idaho National Engineering Laboratory Site Environmental 
Report for Calendar year 1990, DOE/ID-12082(90), June 1991. The concentrations 
for most of the isotopes used to determine the background gross alpha and gross 
beta activities are not included in Table 3-1 since these isotopes are not part 
of the waste stream. The justification for these background screening levels are 
described in the following paragraphs. 

Natural Alpha Activity: 

Uranium-238 is present in INEL soils at an activity level of 1.3 
pCi/g. There are seven alpha emitting daughter isotopes of U-238 
(U-234, Th-230, Ra-226, Rn-222, Po-218, Po-214, and Po-210) which 
will also contribute 1.3 pCi/g each of alpha activity. The total 
alpha contribution o f  U-238 and its daughters is 8 times 1.3 for a 
total alpha activity of 10.4 pCi/g. 

Thorium-232 is present in INEL soils at an activity level of 1.5 
pCi/g. There are five alpha emitting daughter isotopes of Th-232 
(Th-228, Ra-224, Rn-220m Po-216, and Po-212) which will also 
contribute 1.5 pCi/g each of alpha activity. The total alpha 
contribution of Th-232 and its daughters is 6 times 1.5 for a total 
alpha activity of 9 pCi/g. 

Therefore, the total alpha activity from background in INEL s o i l  
from these isotopes i s  19.4 DCi/q. The uncertainty placed on this 
value is plus or minus 20%, therefore, the range of alpha activity 
expected for typical INEL soil is 19.4 t/- 20% (3.9) or 15.5 to 23.3 
DC1/(1. 

Natural Beta Activity: 

The primary contributor to natural beta activity in INEL soils is 
Potassium-40 (K-40). This isotope has been shown to be present in 
INEL soils at an activity level of 19 pCi/g. In addition to the K- 
40, there is also a beta activity contribution from the beta 
emitting daughter isotopes of U-238 and Th-232. 

There are five beta emitting daughter isotopes of U-238 (Th-234, Pb- 
214, Bi-214, Pb-210, and Bi-210). Each of these isotopes 
contributes 1.3 pCi/g of beta activity. The total beta contribution 
o f  these daughter isotopes is 5 times 1.3 f o r  a total beta activity 
of 6.5 pCi/g. 
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There are four beta emitting daughter isotopes of Th-232 (Ra-228, 
Pb-212, Bi-212, and Ti-208). Each of these isotopes contributes 1.5 
pCi/g of beta activity. The total beta contribution of these 
daughter isotopes is 4 times 1.5 for a total beta activity of 6 
pCi/g. 

There may be small contributions to beta activity from other 
isotopes such as cesium, but these are considered negligible for 
this calcul ati on. 

The total beta activity you would expect in I N E L  soils from the 
isotopes listed is 31.5 DCi/q. The uncertainty of this value is 
also 20%, therefore, the range of beta activity expected for typical 
I N E L  soil is 31.5 t/- 20% (6.3), or 25.2 to 37.8 DCi/q. 

3.1.2 Contaminant Screening by Pathway 

Following the contaminant screening against background concentrations, each 
contaminant of potential concern was then screened again for pathway completeness 
using current occupational, future recreational, and future residential 
scenarios. For the occupational scenario, it is assumed that site workers are 
in the vicinity of the environmentally controlled area on a daily basis without 
restriction. This scenario conservatively assumes that there are no 
institutional controls (i.e., unrestricted access) to the environmentally 
controlled area, and that the procedures described in the WINCO Radiation 
Controls Manual are not available. For the future recreational and residential 
scenarios, it is assumed that DOE will maintain restricted access for a period 
of 30 years, until approximately 2022. After that, it is assumed that 
individuals will live or recreate at the site under conditions that would exist 
at the site in the year 2022. 

For the three scenarios (current occupational, future residential, and 
future recreational), exposure pathways were first evaluated for completeness in 
accordance with the Track 2 Guidance Document (DOE/ID-10389, Revision 3 ,  1992). 
The primary exposure pathways evaluated were: 1) incidental ingestion of 
contaminated soil, 2) inhalation of contaminated fugitive dust, 3) inhalation of 
volatiles, 4 )  ground water ingestion, and 5) external exposure to radionuclides. 

The screening criteria for determining pathway completeness is the depth 
at which the contamination was detected. For the occupational scenario, all 
contaminants detected in the upper six inches of soil were retained for further 
evaluation in the soil ingestion and inhalation pathways. Radionuclides detected 
in the upper four feet o f  the soil were also retained for further evaluation of 
the external exposure pathway for this scenario. All contaminants detected in 
the upper 10 feet of soil were retained for further evaluation in the soil 
ingestion, inhalation, and external exposure pathways for the future residential 
scenario. For the future recreational scenario, the Track 2 Guidance does not 
indicate the specific target depths to be used for screening. For this 
assessment, the same depth criteria used for the occupational scenario was used 
for the future recreational scenario: upper six inches for soil ingestion and 
inhalation pathways, and four feet for external exposure pathway. 

3- 7 



The two release mechanisms for the inhalation pathway are fugitive dust 
emissions and volatilization. Contaminants are considered potentially volatil: 
if they exhibit the following characteristics: vapor pressure greater than 1 0  
nun Hg, molecular weight less than 200, and a Henry’s Constant greater than 
(DOE/ID-10389 1992). Contaminants not eliminated by these screenings are listed 
in Table 3-1 with physical and characteristics that are pertinent to contaminant 
mobility and volatilization. 

For the ground water pathway, all contaminants detected at the site are 
evaluated for potential impacts to the ground water using the computer model 
GWSCREEN. 

3.2 Toxicity Assessment 

Once the contaminants of potential concern are determined for a given site, 
those contaminants were then evaluated for their potential adverse health 
effects. Exposure to non-radioactive contaminants can potentially result in 
toxic effects that are classified as either noncarcinogenic (i.e., systemic toxic 
effects other than cancer) or carcinogenic (i .e., cancer). The principal adverse 
biological effects associated with exposure to chronic low levels of radioactive 
contaminants is carcinogenicity. For the purpose of this assessment, only the 
risks associated with chronic exposure were evaluated. 

Table 3 - 3  lists the chronic toxicological values obtained from the 
International Risk Information System (IRIS) Data Base or from the Health Effects 
Assessment Summary Tables (HEAST) (EPA 1992b). These values reflect extensive 
evaluation and summarization of toxicity information and dose-response 
relationships from the scientific community by EPA for the purpose of assessing 
potential human health risks at environmentally regulated sites. The toxicity 
values in Table 3-3 taken by footnote from the HEAST have only provisional 
status, and are distinguished from those values obtained from IRIS. The 
contaminants that do not have health based concentrations listed either in IRIS 
or in the HEAST, were researched through other sources and evaluated 
independently. Appendix D describes the health effects for each noncarcinogenic 
and carcinogenic contaminant. 

3.2.1 Noncarcinogenic Effects 

Noncarcinogenic effects resulting from exposures to chemicals were 
evaluated using chronic toxicity values; chronic reference concentrations (RfC), 
or chronic reference doses (RfD) for inhalation and oral exposures, respectively. 
The chronic RfC or RfD is an estimate of the daily exposure to which even a 
sensitive individual might be exposed without an appreciable risk of deleterious 
effects during the lifetime. For inhalation exposure calculations, conversion 
of the chronic RfC value (mg/m3) to a corresponding inhaled dose (mg/kg-day) is 
provided for in the Track 2 intake equation for this pathway. The chronic 
reference dose for oral exposure is reported as mg/kg-day and is converted in the 
Track 2 intake equation to a corresponding concentration in the drinking water 
for ground water exposure. 
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Table 3-3. Contaminant Carcinogenicity or Toxicity Measures and Uncertainty Facton 

OU: 3-01 

PhysicallChemical 

Contaminant 

U m u m - 2 3 4  

Contaminant 
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Table 3-3. Contaminant Carcinogenicity or Toxicity Measures and Uncertainty Factors 

OU: 3-07 

Ph ysicallChemica1 

Contaminant 

Hexone 

Tributylphosphate ND” NDR’ NDO) NA ND”’ 0) Ql 

1.1.1-Trichloroethane 9.OE-2“’ 1000“’ 1 .OE+DO“’ 100“’ ND ND NA De’ 

I ,  1,2-Trichlormthane 4.0E-03Q’ 1000Q’ ND ND 5.7E-02Q’ 5.7E-02“’ NA CQ) 

Trichloroethylene 6.0E-3°’ 30000’ ND ND l.lE-02O’ 6.OE-3O’ N A  ~2‘3) 

Reference: 
(I)  HEAST (EPA 1992b) 
(2) IRlS 1992 
(3) US. EPA Office of Research and Development. 

Direct Communication. Sept. 1992 
Provisional values, while under EPA review. 

(4) 1986 Ambient Air Quality Criteria @PA-600/8 ~ 8Y028adf) 
(5) Memorandum from Kenneth A. P (Director, Superfund Health Risk Technical Support Center) to Carol Sweeney W.S. EPA 
Region X )  dated March 30, 1992 
ND = No Data 
NA = Not Applicable 
A = Known Human Carcinogen 
E1 = Probable Human Carcinogen (limited evidence in humans) 
E2 = Probable Human Carcinogen (sufficient evidence in animals) 
C = Possible Carcinogen 
D = Not Classifiable as Human Carcinogen 
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Also inc luded i n  t h e  HEAST and I R I S  are u n c e r t a i n t y  f a c t o r s  (UF) f o r  each 
R f C  o r  R f D  which r e f l e c t  s c i e n t i f i c  judgment regard ing t h e  va r ious  types o f  data 
used t o  est imate the  reference values. An u n c e r t a i n t y  f a c t o r  o f  10 i s  used t o  
account f o r  v a r i a t i o n  i n  human s e n s i t i v i t y  among populat ions.  An a d d i t i o n a l  
1 0 - f o l d  f a c t o r  may a l s o  be used t o  account f o r  each o f  t he  u n c e r t a i n t i e s  assumed 
when e x t r a p o l a t i n g  from animal da ta  t o  humans, when e x t r a p o l a t i n g  from a Lowest 
Observed Adverse E f f e c t  Level (LOAEL) t o  a No Observed Adverse E f f e c t  Level 
(NOAEL), and when e x t r a p o l a t i n g  from subchronic t o  ch ron ic  exposure. I n  order 
t o  r e f l e c t  p ro fess iona l  assessment o f  t h e  u n c e r t a i n t i e s  o f  t h e  study and t h e  
da ta  base n o t  e x p l i c i t l y  addressed by t h e  above u n c e r t a i n t y  f a c t o r s ,  an 
a d d i t i o n a l  u n c e r t a i n t y  f a c t o r  rang ing  from 0 t o  10 i s  sometimes appl ied.  The 
d e f a u l t  va lue f o r  t h i s  l a s t  u n c e r t a i n t y  f a c t o r  i s  1 (EPA 1992b). 

The p o s s i b l e  noncarcinogenic adverse h e a l t h  e f f e c t s  f o r  t h e  p o t e n t i a l  
contaminants of  concern t h a t  were i d e n t i f i e d  f o r  t h i s  operable u n i t ,  and which 
were no t  e l i m i n a t e d  d u r i n g  the  pathway screening, are descr ibed i n  Appendix D. 

3.2.2 Carcinogenic E f f e c t s  

Carcinogenic e f f e c t s  r e s u l t i n g  from exposures t o  rad ionuc l i des  o r  chemicals 
were evaluated us ing  slope f a c t o r s  (SF) as l i s t e d  by I R I S  o r  i n  t h e  HEAST. Slope 
f a c t o r s  are contaminant and pathway s p e c i f i c  and represent  r i s k  per  u n i t  dose 
( i .e. ,  r i s k  pe r  mg/kg-day, r i sk /pC i ) .  

For a chemical carcinogen, t h e  SF g e n e r a l l y  represents  an upper bound o r  
t h e  upper 95 th  percent conf idence i n t e r v a l  value. This  upper bound value i s  
c o n s e r v a t i v e l y  est imated from many sources o f  data.  I n  some cases, t h e  data may 
be from s tud ies  w i t h  h i g h  dosages i n  animals, then ex t rapo la ted  t o  low dosages 
i n  humans. The t r u e  r i s k  t o  humans, w h i l e  no t  i d e n t i f i a b l e ,  i s  no t  l i k e l y  t o  
exceed t h e  upper-bound est imate and i n  f a c t  may be lower (EPA 1992b). 

A l l  r ad ionuc l i des  are c l a s s i f i e d  by EPA as Class A human carcinogens. The 
p r i n c i p a l  adverse b i o l o g i c a l  e f f e c t  associated w i t h  exposures f rom r a d i o a c t i v e  
contaminants i n  the  environment i s  c a r c i n o g e n i c i t y .  The concentrat ions o f  
r a d i o n u c l i d e s  associated w i t h  p o t e n t i a l  carc inogenic  e f f e c t s  are t y p i c a l l y  orders 
o f  magnitude lower  than those associated w i t h  systemic t o x i c i t y .  The da ta  on 
r a d i o n u c l i d e  c a r c i n o g e n i c i t y  are taken p r i m a r i l y  from s tud ies  o f  human 
popu la t i ons  exposed t o  h i g h  l e v e l s  o f  r a d i a t i o n .  E x t r a p o l a t i o n  o f  these da ta  t o  
t h e  much lower  doses associated w i t h  r a d i o n u c l i d e  environmental contaminat ion i s  
t h e  major  source o f  u n c e r t a i n t y  i n  determin ing l ow- leve l  r a d i a t i o n  r i s k s .  For 
r a d i o a c t i v e  contaminants, t he  SFs are considered best  est imate values, r a t h e r  
than t h e  upper-bound est imates f o r  chemical carcinogens (EPA/540/1-89 002, 1989). 

The p o s s i b l e  carc inogenic  adverse h e a l t h  e f f e c t s  f o r  p o t e n t i a l  contaminants 
of concern t h a t  were i d e n t i f i e d  f o r  t h i s  operable u n i t ,  and which were no t  
e l i m i n a t e d  d u r i n g  t h e  pathway screening, are descr ibed i n  Appendix 0. 
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3.3 Exposure Assessment 

During the exposure assessment, the magnitude, frequency, duration, and 
route of exposure for chemicals or radionuclides potentially present at, or 
migrating from the site are estimated. Exposure assessment provides the exposure 
factors and equations necessary for calculating risk from intake of contaminants 
at levels present at the site (forward calculations). The contaminant 
concentration term in the intake equation is the upper bound 95th percent 
confidence interval of the arithmetic mean of the measured concentration, and is 
estimated to be the concentration contacted over the exposure period. Although 
this concentration does not reflect the maximum concentration that could be 
contacted at any one time, it is regarded as a reasonable estimate. For the 
ground water pathway, the contaminant concentration in the source term is the 
arithmetic mean over the entire site as recommended in the Track 2 Guidance 
Document (DOE/ID-10389, Rev. 3). 

3.3.1 Basic Equations used for Exposure Calculations 

The following sections detail the basic equations and default parameters 
used to calculate intake values from the sample data concentrations and forward 
calculations of risk from those estimated intakes. 

For those sites with available sample 
data, the Track 2 Guidance Document provides the equations used for calculating 
intake values and forward calculations of risk from those intakes. The 
appropriate intake values and associated hazard quotients or risk values for 
contaminants were calculated for each exposure pathway and scenario. The 
definitions and values for each parameter are provided in Table 3-4. 

Intake values for the ingestion, and inhalation of radioactive contaminants 
were calculated using the following basic equation: 

Intake - 

3.3.1.1 Intake and Risk Equations 

C x IR x EF x ED (7) - 

where: 
Intake = Radionucl ide-speci f ic 1 i fetime intake (pCi ) 
C - - Concentration of radionuclide in the medium (pCi/g) 

= Intake rate (medium dependent) 
- Exposure frequency (d/yr or hr/d) 

IR 

ED - - Exposure duration (yr) 
EF - 

The above equation was also used to evaluate external exposure to 

ET x CF (8) 

radionuclides, with the exposure calculated using the following equation: 
- 1 Re, - 

where: 
I R., - - External exposure rate (yr/d) 

CF - - Conversion factor (1.14 E-04 yr/hr) 
ET - - Exposure time (hr/d) 
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- 

Table 3-4. Risk Assgsnent Parameters 

3u: 3-07 

Parameler 

TR 

THQ 
BW 

AT 

EF 

ED 

IR 

V 

MH 

5 0  

E 

p. 

T 

oc - 

I Target excess individual lifetime 1E-06 
cancer risk I 
Target Hazard quotient 1 1 

Body Weight Adult: 70kg Adult: 70 kg 
Child: 15 kp. 

Carcinogens Averaging time 365 d/yr x 70 yr 365 d/yr x 70 yr 
Non-Carcinogens 365 d/yr x 25 yr 

Exposure frequency 250 dayslyear, 350 dayslyear. 

365 d/yr x 25 yr 

8 hoursldav 24 hoursldav 

Exposure duration 25 years 30 years 
Child: 6 years 
Adult: 24 vears 

Pathway-specific contact rate Soil Ingestion: Soil Ingestion: 
50 mglday Child: 200 mglday 

Inhalation: Aduk100 mglday 
20 m’lday Inhalation: 20 m’lday 

Water Ingestion: Water Ingestion: 
I 1Llday I 2L/day 

Wind speed 3.4 m / s  3.4 mls 

Mixing height 2m 2m 

Average respirable particulate per 4.2E-4 glm2-hr 4.2E-4 glm2-hr 
unit area 

Soil porosity I 0.35 1 0.35 

Soil density 1.5 glcm’ 1.5 glcm’ 

Exposure interval 7.9 E08 seconds 9.5 E08 seconds 

Organic carbon wntent of soil 0.01 0.01 

Recreational 

1 E-06 

1 

Adult: 70 kg 

365 dslyr x 70 yr 
365 dlyr x 25 yr 

1 day/year, 
24 hoursldav 

30 years 

Soil Ingestion: 
100 mgld 

Inhalation: 
20 m’/da 

3.4 mls 

2m 

4.2E-4 g/m2-hr 

0.35 

1.5 glcm’ 

9.5 E08 seconds 

0.01 
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The soil-to-air particulate emission factor (PEF) is based on the 
relationship derived by Cowherd et al. (1985), where an estimation o f  the 
respirable particulate emissions from wind erosion of surfaces with an unlimited 
reservoir of erodible material can be related to field and climatic factors. It 
conservatively assumes that an individual is located at the downwind boundary of 
the site, that the size distribution mode for the soil is 0.5 mm, and that the 
roughness height is 0.1 cm. The following equation, taken from the Track 2 
Guidance Document (DOE/ID-10389, Rev 3.), i s  used to calculate a PEF for each 
site. 

(LS x VX MH x CF1 x CF,,/(A X Elo) - PEF - 
(9) 

where : 
PEF = particulate emission factor (m3/kg) 
LS - - width of contaminated area (m) 

- - wind speed in mixing zone (3.4 m/s) 
- mixing height ( 2  m) 

V 

- correction factor (3600 s/hr) 
MH 

correction factor (1000 /kg) 
CF, 

area of contamination (in ) 
CF, 
A 
E,, - - Annual average respirable particulate matter per unit 

area of contaminated surface is 4 . 2 E - 0 4  g/m2-hr (DOE/ID- 
10389, Rev 3 ) .  

The soil-to-air volatilization factor (VF) is used to define the 
relationship between the concentration of the contaminant in soil and the 
volatilized contaminant in the air. Volatilization of a contaminant from soil 
and/or water is dependent on such factors as its molecular weight, vapor 
pressure, and solubility. These properties, in conjunction with the Henry‘s Law 
Constant, for a contaminant can be used to predict which contaminants are likely 
to volatilize. For the purposes of screening contaminants, a contaminant is 
considered potentially volatile if the vapor pressure is greater then 10.’ mm Hg, 
the molecular weight is less than 200, and the Henry‘s Constant i s  greater than 

It is assumed that the surface of the contaminated material i s  exposed 
directly to the atmosphere and onsite ambient air concentrations of contaminants 
are based directly on the emission rate of the volatile to the air from 
contaminated soil. The following equation, taken from the Track 2 Guidance 
Document (DOE/ID-10389, Rev 3), is used to calculate a PEF for each volatile 
contaminant for each site. 

- 
- 

9 = 
- - 

VF = J(LS x V x MH)/A1 x ( ( 3 . 1 4  x a x  T)’”) 
(10) 

( 2  x D,x E x K, x CF) 
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where: 
V F  
LS 
V 
MH 
A 
a(cm2/s) 

Dm 

T 

E 
K" 

CF 
P. 

volatilization factor (m3/kg) 
width of contaminated area (m) 
site-specific wind speed in mixing zone (3.4 m/s) 
mixing height (2 m) 
area o f  contamination (m2) 
ID+ x E 1 
exposure interval (s) 
effective diffusivity (Oix ( c d ~ )  
where Di = diffusivity (c/s) and 

( E  + ( P , )  x (1 - E)/K,) 

- constant for soil 
soil porosity (unitless) 
soil/air partition coefficient [(H/K,, x 411 (g soil/cm3 
air) 
where H = Henry's constant; Kd - distribution constant 
in soil and 41 = units conversion factor. 
conversion factor (0.001 kg/g) 
true soil density (g/cm3) 

Once the soil-to-air PEF or V F  is calculated using the site- and 
chemical-specific data, that value can be used in the appropriate exposure 
scenario equations presented in Table 3-5. 

For the ground water ingestion pathway, the calculated concentration in 
water (CJ is estimated with the GWSCREEN model. The C,,is then used in the 
appropriate intake equations to calculate the intake and potential risk (Table 
3-5). 

For non-carcinogenic effects, the intake values for noncarcinogenic 
contaminants are divided by the appropriate chronic reference dose to yield a 
hazard quotient ( H Q ) .  The HQ is a measure used to describe the potential for 
noncarcinogenic toxicity to occur in an individual and assumes that there is a 
level of exposure (i.e., RfD) below which it is unlikely for even sensitive 
populations to experience adverse health effects. If the exposure level (intake) 
exceeds the threshold (i.e., if I/RfD exceeds unity), there may be concern for 
potential noncancer effects. As a rule, the greater the value of I/RfO above 
unity the greater the level of concern. The level of concern does not increase 
linearly as the RfD is approached or exceeded. 

To estimate potential cancer risks, the slope factor converts the estimated 
daily intake or exposure value for each carcinogenic contaminant averaged over 
a lifetime of exposure directly to incremental risk of an individual developing 
cancer. Relatively low intakes are most likely from environmental exposure and 
it generally can be assumed that the dose-response relationship will be linear 
in the low-dose portion of the multistage model dose-response curve. Under this 
assumption, the slope factor is a constant, and risk is directly related to 
intake (Risk = CDI x S F ) .  This linear equation is valid only at low risk levels 
(i.e., risk above 0.01), the one-hit eq;uation, which is consistent with the 

) ,  is used instead. According to the linear low-dose model (Risk = 1 - exp 
NC!, those contaminants with a HQ greater than 1 or a cancer risk greater than 
10 may pose unacceptable health risks for that pathway and scenario. 

I-COI X FI 
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3.3.2 Exposure Scenarios 

The following three exposure scenarios were evaluated, as recommended by 
Track 2 Guidance Document (DOE/ID-10389, Rev.3): current occupational, future 
residential, and future recreational. The scenarios and associated assumptions 
are described in the following sections. 

3.3.2.1 Current Occupational The current receptor population for exposure 
to contamination present at this operable unit is adult workers at the ICPP. 
The area within the tank farm is under very tight institutional control with a 
fenced and controlled perimeter, and a present ground surface cover consisting 
of a liner plus 2.5 feet of clean fill soil. Any work being performed in this 
area is controlled and monitored by the WINCO Environmental Safety and Health 
Department. 

For the risk assessment, however, it is conservatively assumed that workers 
are present in the tank farm area on a daily basis, and the occupational default 
parameters from the Track 2 Guidance Document are applicable (Table 3-4). The 
potential exposure pathways for the current occupational scenario include 
incidental soil ingestion, inhalation of fugitive dust, inhalation of volatiles, 
and external exposure to gamma radiation. 

The ground water pathway for the current occupational scenario was not 
evaluated for the following three reasons. First, the potable water well (CPP-4) 
i s  located approximately 1500 feet upgradient from the tank farm and given the 
high ground water flow velocities in the aquifer, it is unlikely that any 
contaminants from the tank farm could migrate to the production well. Second, 
the groundwater ingestion pathway is evaluated under the future residential and 
due to the higher exposure factors, this scenario should be more conservative 
than for the current occupational scenario. Finally, the contaminant travel time 
to the aquifer is recalculated to be longer than 30 years based on the results 
from GWSCREEN. Therefore, it is more appropriate to evaluate the effects from 
ground water ingestion to a future residential receptor. 

3.3.2.2 Future Residential For the Track 2 risk assessment,however, it 
was assumed that a residential receptor would begin residence at this site in 30 
years. The residential default parameters from the Track 2 Guidance Document as 
provided in Table 3-4 were used (DOE/ID-10389, Rev.3). The potential exposure 
pathways for the residential exposure scenario were incidental soil ingestion, 
inhalation o f  fugitive dust, inhalation of volatiles, ingestion of ground water, 
and external exposure to gamma radiation. 

3.3.2.3 Future Recreational For the future recreational scenario, it was 
assumed that adult individuals will use the site for recreational purposes such 
as hiking, hunting or camping. It was also assumed that the contaminant 
conditions will be those that would exist at the site in 30 years assuming 
present contaminant levels were left intact. 

Potential pathways considered for the recreational exposure scenario were 
incidental soil ingestion, inhalation of  fugitive dust, inhalation of volatiles, 
and external exposure to gamma radiation as recommended by the Track 2 Guidance 
Document (Table 3-4). 
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3.3.3 Exposure Pathways and Release Mechanisms 

The following sections discuss the exposure pathways assessed for each of 
the scenarios described above. 

3.3.3.1 Soil Ingestion This pathway assumes that both children and adults 
incidentally ingest a small amount of soil each day (i.e., hand to mouth 
contacts, ingestion of air borne particulates via food, other objects, or through 
inhalation). Default values describing the intake are listed in Table 3-4. 

For the incidental soil ingestion pathway for the future residential 
scenario, it is recommended by the Track 2 Guidance Document that non-radioactive 
contaminant intake values (Eq. 7) be averaged over 30 years to include both 
childhood years (ED = 6 years, BW = 15 kg, IR = 200 mg/day) and adult years (ED - 24 years, BW = 70 kg, IR = 100 mg/day). An additional factor of 1E-06 kg/mg 
is used i n  the denominator to convert the soil ingestion intake rate to kg of 
soil/day for non-radioactive contaminants. 

To calculate the intake rates for the incidental soil ingestion of 
radioactive contaminants (Eq. S ) ,  it is necessary to include an additional factor 
of 1E-3 g/mg in the denominator to convert the soil ingestion intake rate to 
grams/day. For the future scenarios, (i.e., in 100 years) all equations are 
modified to account for radioactive decay: the intake equations are multiplied 
by the decay factor of e-(0.693h’T, where t = half life of the radionuclide and T - time until exposure occurs (30 years). 

Abbreviated equations for the calculation of both the forward intake values 
and for the backward risk-based concentrations with the parameter default values 
included for the soil ingestion pathway are provided in Table 3-5. 

3.3.3.2 Inhalation For the inhalation pathway, both volatile and 
non-volatile contaminants may be potential health hazards. Non-volatile 
contaminants in soils can be resuspended as fugitive dust, and be potential 
health hazards via the inhalation exposure pathway. Equations 7 and 8 are 
modified to include the site specific soil-to-air particulate factor (PEF) as 
recommended in the Track 2 Guidance Document. 

Abbreviated equations for the calculation of the forward intake values with 
the parameters default values included for both the inhalation of fugitive dust 
and volatiles are provided in Table 3-5. 

3.3.3.3 Ground Water Ingestion Potential exposure to a future residential 
human population from the ingestion of ground water was evaluated with the 
semi-analytical model GWSCREEN. This model assesses the ground water pathway 
from the leaching of radioactive and non-radioactive substances from surface or 
buried sources to the ground water. The results from GWSCREEN, including the 
contaminant travel times, are provided in the risk assessment summary tables for 
each site. 

The computer model GWSCREEN was developed by EG&G Idaho for assessing and 
screening the ground water pathway when field data is limited. This code was 
specially developed for the implementation of Track 1 and Track 2 assessments of 
low probability hazard sites at the INEL. The results from the model are 
semi-quantitative with the resultant ground water concentration being estimated 
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using a mass conservation approach. The complete description for the code can 
be found in GWSCREEN: A Semi-Analytical Model for Assessment of the Groundwater 
Pathway from Surface or Buried Contamination: Theory and User's Manual (Rood, 
March 1992). 

To determine the exposure potential for the ground water pathway for this 
operable unit, a net water infiltration rate of 0.1 m/y was selected based upon 
the draft Track 2 Guidance Document (DOE/ID-10389). This infiltration rate 
corresponds to a volumetric moisture content of 0.34 m3/m3 for the sediments and 
0.068 m3/m3 for the basalts based upon Figure 3-2 and Figure 3-3, respectively, 
in the GWSCREEN User's Manual (EGG-GEO-10158). The bulk densities of the 
geologic materials were based upon the recommended values in the Track 2 Guidance 
Document (DOE/ID-10389, Rev. 3) and correspond to 1.5 g/cm for sediments and 1.9 
g/cm3 for basalts. The half-life and molecular weights of the various 
contaminants were taken from "Nuclides and Isotopes, Fourteen Edition", (General 
Electric Company, 1989). 

The location for the receptor water well was conservatively selected to be 
in the middle of the downgradient edge of the environmentally controlled unit. 
This well location corresponds to the input parameter for the receptor distance 
parallel to ground water flow (XD) equal to AL/2 and the receptor distance 
perpendicular to ground water flow (YD)  equal to 0 m. The value for the well 
screen "mixing" thickness was set at 15 m based upon the Track 2 Guidance 
Document. 

The parameters describing the ground-water flow component in GWSCREEN 
include dispersivity, velocity, and effective porosity. The values selected for 
longitudinal dispersivity and transverse dispersivity were 9 m and 4 m, 
respectively, according to the draft Track 2 Guidance Document (July 1992). The 
effective porosity of the basalt is 10 percent. The value used for the saturated 
pore velocity in the aquifer is based upon documented tracer tests performed by 
the USGS at the ICPP and was set at 1210 m/y. 

The value used for the thickness of the unsaturated zone was set at 16 m, 
corresponding to the thickness of the sedimentary interbeds beneath the ICPP. 
Using a 16 m thickness from the bottom of the contaminated source to the top of 
the aquifer conservatively assumes that contaminants travel instantaneously 
through the basalt and that no contaminant retardation occurs in the basalt. 

The sorption coefficients (Kd's) selected for the site contaminants were 
obtained from Appendix F in the Track 1 Guidance Document (DOE/ID-10340) or from 
other sources and are listed with appropriate reference notations in Table 3-1. 
If a Kd was not available for a particular contaminant, it was conservatively set 
to zero for the ground water pathway assessment. The source of contamination was 
assumed to be the entire contaminated volume of soil with a concentration equal 
to the arithmetic mean homogeneously distributed. A complete listing of the 
input parameters used for GWSCREEN are provided in Table 3-6. 

3.3 .3 .4  Direct and External Exposures Direct exposure is assessed when it is 
assumed that there will be either dermal contact with soil contaminants, which 
i s  significant only for organic compounds, or there will be external exposure to 
radionuclides that have significant photon emissions. Since significant organic 
compounds were not detected at OU 3-07, only external exposure to radionuclides 
will be discussed in this section. 
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Exposure rates, and estimated external exposure to radionuclide 
contaminants with photon emissions were calculated using equations 7 and 8, 
respectively. Risk was then estimated by multiplying the estimated exposure by 
the external exposure slope factor for each radionuclide obtained from the HEAST. 
For the future residential and recreational scenarios, all equations are modified 
to account for 30 ears of radioactive decay; equations were multiplied by the 
decay factor (e- ‘ 0 . 6 a j h l T ) ,  where t = half life of the radionuclide and T = time 
until exposure occurs. 

All exposure rates for radionuclides are based on the upper 95 percent 
confidence interval of the arithmetic mean of the detected soil concentrations. 
For external exposure, it is assumed that the contaminants are homogeneously 
distributed throughout the soil at this concentration, and that the occupational 
and residential receptors are standing on the contaminated soil for 8 hr/day, 250 
days per year for 25 years, and 24 hr/day, 350 days per year for 30 years, 
respectively. 

3.3.4 Uncertainty Evaluation 

The sources of uncertainty assessed for this operable unit fall into the 
following broad categories. 

1. Contaminant specific variables; 
2 .  Site specific variables; 
3 .  
4 .  

Contaminant-specific variables are shown in the Appendix 0 tables, with 
their range of values, midpoint, the value used in the risk assessment and a 
brief rationale for their use and/or remarks about the confidence, or the 
uncertainties inherent in the variable. 

Exposure assessment assumptions and default values; 
Toxicity assessment assumptions and default values. 

3-21 



N 
N 

m 



i 

I 

:Ii - 3 
a:: 

,i; 
> 

3 
3 a 

i 
F 

m 
N 

m 



-I--- 



Sources of uncertainty in the contaminant-specific values are 1) those 
inherent in the toxicity values, 2) those related to the physical parameter 
values used, 3) those identified from the data gaps, and 4) deficiencies in 
either the sample data due to the variability of soil samples or in the methods 
of analysis. The chronic reference doses (RfD and RfC) are defined in the HEAST 
THETA provisional estimates of the daily exposure to the human population 
(including sensitive subgroups) that is likely to be without an appreciable risk 
o f  deleterious non-carcinogenic effects during a lifetime. The RfD and RfC 
values are specific for the route of exposure as indicated i n  the tables. The 
uncertainty factors associated with these toxicity values, i.e., reference doses 
from IRIS and the HEAST document (EPA 1992b), reflect in some cases some of the 
uncertainty due to extrapolation of empirical animal data and large dosages to 
small doses to a human population and other types of discrepancies in the process 
of assigning numbers to be used. In assessing the carcinogenicity of a chemical, 
the chemical is classified according to the weight of evidence from epidemiologic 
and animal studies into one of the following five groups. 

Group A Known human carcinogen (sufficient evidence of carcinogenicity 
in humans) 

Group 8 Probable human carcinogen (B1 - limited evidence of 
carcinogenicity in humans; 82 - sufficient evidence of 
carcinogenicity in animals with inadequate or lack of evidence 
in humans) 

Group C Possible human carcinogen (limited evidence of carcinogenicity 
i n  animals and inadequate or lack of human data) 

Group D Not classifiable as to human carcinogenicity (inadequate or no 
evidence) 

Group E Evidence of noncarcinogenicity for humans (no evidence of 
carcinogenicity in adequate studies) 

The cancer toxicity factors [slope factors (SF)] are characterized in the 
HEAST as the upper bound estimates that the true risks to humans, while not 
identifiable, are not likely to exceed the upper-bound estimates and in fact may 
be lower. Radionuclides are classified as Group A carcinogens, and as such have 
been assigned route specific slope factors (i .e., ingestion, inhalation and 
external exposure). Ingestion and inhalation slope factors are defined in the 
HEAST as best estimates (i.e., median or 50th percentile values) of the 
age-averaged, 1 ifetime excess cancer incidence (fatal and nonfatal cancer) risk 
per unit of activity inhaled or ingested. External exposure slope factors are 
the best estimates of lifetime excess cancer incidence risk for each year of 
exposure. 
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